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(57) Abstract: Cyanopyrrolidine derivatives repre- 
sented by the general formula (1) or pharmaceutically 
acceptable salts thereof: (1) wherein R 1 is halogeno, 
hydroxyl, or the like, and R 2 is hydrogen, halogeno, or 
the like, or alternatively R 1 and R 2 are united to form 
oxo, hydroxyimino, or the like; R 3 and R 4 are each 
( 1 ) hydrogen, halogeno, or the like, or alternatively R 3 and 

R 4 are united to form oxo, hydroxyimino, or the like; 
X is oxygen or sulfur, Y. is CR 3 R 6 - (wherein R 5 and 
R 6 are each independently hydrogen, halogeno, or the 
like) or CRW-CR'R 10 - (wherein R 7 , R«, R 9 , and R 10 
are each independently hydrogen, halogeno, or the like, 
or alternatively R 7 and R 9 together with the carbon atoms adjacent thereto form C« cycloalkyl or the like); and Z is hydrogen, Cm 0 
alkyl, or the like, or alternatively Y and Z together with the nitrogen atom adjacent thereto form cyclic Cm 0 amino or the like. 
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mm 

mm 

S^^JW^^-if I V (DPPIV) «N3fc» 6 2 #g fc^D U >X«7 

io -ST?**. DPPIV KtfffR, im/tg&Kim* «W:Ml/TS0, $£3f 
3^£g&tt^7^F©ftimc:W^Uwa. 

*ifi, dppiv m*d>|KyfF-'i (ap-i).ofWfc«ViTVi«ci*s 
K&^fc^nfc. ^£0, DPPIV GLP-1 ONJWIHis-AUO^^HfeaP* 
d £ £ £ 0 GLP-1 S^JS-ftrs ££fetC. *©T8HSMttfcfi* GLP-1 §^ 
15 ft07>^^htlT^ll/TH5. 

GLP-1 oWtll, J¥»^5©-f >XU>^«ME3e^x W*|(ffi!*MX 
SfftB, «^S5«US#»SnTV*5. bfctfoT, DPPIV SlitSctlt G 

20 ^^MTlvaWfi^^KTffcSna-n^y^HY©^ $H8SSiaifin? • 
&3TM©«M, mm&MDft&^Oim, HIV ^^;^©U>/^^©iiA 
teH#LTV>5iIfc#»SnW3. LfctfoT, DPPIV ©ESHU fti&tik&g? 

$.tc, JS#ip©DPPIY©58S»» ft** ttttMffiU^T^BL^OI^JiM© 
25 AH©&»©»ie8«Kiate*V5TJLajSnT*D, i*V> DPPIV fl&tttt, jm£©m 
fflWEJ*©«#IC*a**lW«. LiZ&oT, DPPIV ©ESfc, .jaaeRtfa 

£n*T?, DPPIV Bft«Mb^*£UTtt, WJi;>02fi^U>«nf: 
-ffr&tt (J. Med. Chem. 37, 3969-3976, 1994), tsVmT'W&Z.hfcitGW (Biochem 
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istry 32; 8723-8731. 1993) fc&W&l&ftTV**. KDUi?>©2tt^7 > 
/^Tfif ^frfc-fb-p^ (Arch. Biochen biophys. 323, 148-152, 1995 ; Bioorg. Me 
d. CheaLett. 6, 1163-1166, 1996 ; Biochemistry 38, 11597-11603, 1999) fcgHfijQ 

*m*m, mute miymm^^t^m^jy tfo u 
io y tf □ u 5>>tjf *##«nfc dppiv mmm'&tt't* z. t *ja,tB u *tt9ie% 



5 <D7)vu^>^xitmm^ i~5 o7;v^;vss^-r*^ x«r r 

1 - 5 ©7^* U r>*&#J«U 
25 3*^*Xtti«llft 1 ~ 5 ©7jv*;wt*wr*» XteR 8 Rtf R 4 #-|tfc:ft>3 
1 ~ 5 ©7,MrU x^SfcJ&fcU 



15 
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£tn:t>£v>7x-;i/S, -fS^/'JH, OK'JM, -nhr 11 (5£*R 
5 r t - zf h * s/% h < km y y% ^ fc;ns* *f) .-co 

NHR 12 {a*R 18 tt#*ICTOW:- (CH 2 ) m -R 13 (a*mtt8Rl~5 

UK 1 - 5 omvtTJwi&gv < vm\xn 

io 5-^±cDSTmm$tiT4>«kv^|g:i~i 0CD7;WUS;^L<tt;\a 

X»S-CR'R 6 -CR 9 R 10 - R\ R 8 , R 9 5.i;R 10 «|Wl-X«S 

15 ftoT^Bf ; J\n>f>B¥ ; An^>JR^ tKH^ Ift*Rl~5©fcl*n 

Tfei V> fc* U tert - 7 h^>#;V#-;i^U < «-*>5?/W-*S'#.fr 

20 — conhr 12 {3:*R i2 \$*mmtt\t- cch 2 ) b -r 

13 (S* mtifiER 1 - 5 4wU R 18 tt**S^ * xh 
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it7;^;HMit 1 ~ 5 <Dm&7)iii*^fr ostin«- 

5 ott±©»-flBfc6nT^WJWH»6.-l OOl^fnT/WWi ; xbao 

lo z ; xtt/Noy MaMK 1 ~ 5 © t H p*->7;v* 

s^$nx'b«fcvi7x^;vs, -f s^/ujvs^ o^'J^ -nh 

U S> tert- 7 h+frtf/WfcyWHN/ < fc^iW**^^-^** 
15 tkTK — CONHR 12 {a+R^B**^***- (CH 2 ) m -R 13 (5S*m 

r 1 1 ~ 5 <Dmt7)v*b£gv < tt*>5>*»**T) * 
& «k Datfn*-ott±©««ft**i*c*>* w **ft i~io ©7;WV»£ 

20 

frztzzm&t) mtenz-o^om-zmmz %> * v>#*» 2-10 ©^ 

25 75 y *ft»JW*]«Sn*->7 / bin U 5>>*»#Xtt*©**ttlctt* 
^m»giai-ra*-tf>©*&©?gffi 
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^llCiODliiaSi, *S8K«, 5S (1) t^TRH^a^IB- 

7 j^^v-lxaM i~5 ©7;WUS-ea&^>->7y kfn U 
*»W©tt©MifcJ:*t; *»Wtt. £ (i) fcfc^TRWySSJi^x 

io at), R 2 ^ 7 K^0^-z?fe?>v'7>'HaU^>'^^X^©^6*J^#$n 
15 *58B©te©!l«fc.J:*i:* 5£ (2) 




20 

*389i©til©«8«fc«fc*^ £ (1) X«5£ (2) C*l>TX#K 

CH a -T?*55/7/KnU^>«I^X»4*©*^WK:tt«*nS*T?*5flS 
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c h , - t ft o * z i~5©tKa*~>7 ; wua^ 6 fc * 

*»W0«©««CJ:«i^ *»WB. a (1) XttS (.2) fc**TY#- 
CH,-T?.*D. Ztftert-**** (l-tHa^;W ^n^> 

CR S R 6 - ««K R^**?**) Z******'****'^* 13 

*mo«omicJ:«^ 3C (1) (2) W»^CY*t- 

CR 5 R 6 - (5£*< R»#**T?*tK R»#JWI»8~6©iH«M«Ha»7 

»W©a®*»fc«^ a (1) XI** (2) WtY#- 

CH[CH (CH 8 ) ,]-, "CH[C (CH 3 ) ,]-X»-CH[CH (CH.) C 
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)V£s 7*Mk> -f Vr^/Wfc sec-r^l^ tert-^^S, v-^o^V 
i*Htgt 1 ~ 5 ©7^=1 *W S ;St«« #R*^ttSM*©7;V:3* 

20 «&£nx% «kv>ftsfcR i~io ©7;wwsts, lixttilicfilt 
, ^ft«jRx»ai«©K*» i ~ i oo7jmr;wi***^» ^r^s 

, tf^S, /x;i^, xS^g, R3lSft3~iOO^n7^-M <0!A 
25 tf, *s2u7u\>)V&. Muttim* v-^D^>WS> <>£n7x;V*X 
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\£*,9n^**s)Vm* tf'^DA^m fc'v^o*^;^ \* 9 s9uS- 

*=ji* mm* t*->**^ 

t^x;^ ya-^vg, #;wm **77=;i**fcH) itiZOTJ&m 

HU;^> — NHR 1 1 tetR 11 *****^ «ft*nT%>J;Vi7x=;V»» s 

- CONHR 12 {£*R 12 te*^IIC^X&- (CH 2 
) m -R 13 (a+mtt»»l-5*»U R 18 «**MRK * 

«, 5-^7/tru^>-2-<;^> 5--bDtfu-7>-2-^;vs, 5- 
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m l-kHD+^-l-^^x^H, 4-kFD^>^M, 5-fc 
H a 4 3"* ^Jl'Sft £#8 tf 6 ft £ . 

-o£U©afeTfiWii/fc7;ver-;m«iifeifsti«JT?*s. 

>7U7)l>*)Vm<Dte, tn&.s/^n7;wva6o**«^P*AP^>Ht^ 

20 *» i ~ s <o7)v*)vg&zmm&y*&ft&^v>fc%& i ~ 5 ©7;vp*~>a 

mi~s <D7)v*)v%mt%mtx\*frm&<Dmwi i ~ 5 o7;wn^->* 
^e,^^^^DS«n§-^±©^s^^^^^P7;^-;v*^^^ 
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B&3ftTfc«k-Nfc*S[ 5~io ©£s/£ P7;wvst». s&xteM& 
SAo^^if, *it^ ^w^ji^ 7s/s, 75 it 

1 - 5 ©7JV3*5/»^&fe*»J:t)a«n5-OK±0*T«ftUfcli2/^ n 

wastrel 5 ~ i o © P7;^-;vsi«> 

-;WS0D7K*M^SAPy>M^ ymm, 75/S, 75/ 

i ~ 5 ©7;w=>**>s*&&*** Da«n*-oEU©arc 

*Oi(t«75y3l***u'^W:75?U3?^ TW)«, KnUSW* 

» •i's^/u^ ^u-i/u^^at, ^7V/U^S, H^U^S, w 

mjvm, 7tfh*->^p-\7 p ^s> 7iftf">^p^^^*^^©^^-^ 

~ 5 ©7 J Wl/SRtf - OR^^R 1 5 ttl»(i»Ki^^it 1 ~ 5 
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#fg§JHbMJ©$f£bV>&$£7Rt". 

DPP IV mmfe&oMfr £> »R 1 t£A a >HH^ & 5 £ b < < $ 6 

bv>#, **jit^*s;:fc#3&K:iiF*b^. 

5£ (1) (2) fc^VvT, Y3fi«-CH a -T?**fe#» Ztt, 

&*»i~5©7;k3 ! H';i*, ua»i-5©hHow;wW6, 

10 *&&**©^O^T«*SnTJ;V>, 0©7;V*;i<* 

##*bV>. £©*§-&> Ztt, #Sb<», *JMfcl~5©t:Fn*$/ 
T ^Rtflft** 1~5 ©7^3*^;^ & 5H©-o£*±Tm&2 ft 

< tt, TKmSRWHi: 1 ~ 5 <D k F n*->7; ^» 6 &*»©— 3£U:T! 
15 HftSftT*^ ft*ft4~l-0©^««tt7;WV3i, F?»4~l 0©5/* 

n 7 ;w^;ws^b < tt7$^ ^^jvarr * 0 , £ 6 fcff * b < t e r t - 7 
(i-tKn^f;W i/^n^>fMX« (2-kHD*->-i. 

S (1) (2) fc&V^T, Yd«, 5£-CR B R 6 - (a£*> R 6 #**T 

20 R«*t«ft'*nT"bJ:V»ft**l-i 0©7;WVS^fc«^-CR 7 R 8 

. -CR 9 R 10 - R 8 iR 10 &7Mr?fcO, R T tR B *«IM*T*lft*» 

HXteCH 3 J&W£bV>. 

ZLO»^ ff*U<tt, Y#, :£-CR 5 R 6 - R 5 #*IitTfcD, R 6 

25 o r 1 4 est r 1 4 &£**$c 1 ~ 5 ©i«ittxtt»iai«©7^ 

;vs^b< tt^>s?;vais^T) fr&fcsnw 4 6»^$ns-^K±t?sife$n 

£9*?£b<«, Y*t, -CR S R 6 - R»tf**T?* 
0, R»«s^*»3~6©»««l«XttSl*7JWV«T**) Tf**fc^ Z 
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mmm&Q> S&K:*0ff*b<tt, Y^-CHCCH (CH 3 ) 2 3-< - 
CH[C (CH 3 ) 3 ]-X«-CHCCH (CH 3 ) CH.CH,]--C**fc*. Z 

a (1) Xte5fc (2) C£V>T> YlkXSZ tfm&tZgMMT tth fc— *& 

®»*bwi&i/ttt, troysw* ^ u £ ft 6> ©g£^ >if > 

rYYowsmm* Tmmo^mmu. mmwn^ommu hiv ^ 

«ttK»U*^ (RA) ©flfcW»*fta3*!WCOU--f 
T-*MDHIV0ftAiSJh(:i5. AIDSC^KfR 

aewfc ft*. 
25 ^©^©m^ti©v>rn««iT%><fc<, «fc*UT«i©%>©3Wi^^ti* 

ffig-rszit^^s. ^©P^SK flttft WW!* 
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at. mm, mm* fc£fciw«*#*c**. mm. mmmthx 

** m. IW, «W< 
JKt**«, *Afc»U, ff*U<tt»l~»1000ig/kg 
#a/BT?*?K ,fcDJIjp£b<&»10~#S2 0 0 mg/kg#fi/BT&^ 1:1 

io ns i b i ®x\m®\z.ftttT®*tz> z ta^css. 

[a V Ra R< 

(5£+, X, Y, Z> R 1 , R 2 , R 3 » R 4 ^ IWBteK^**- R M*> ^ 

20 SO^S^^I".) 

tO»fiWHC^V»Ttt, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 
W. GREENE and PETER G. M. WU TS aFfcflBftO^ftSJa V> * H tffi~?% % . 

25 *Diwt p-b;i/x>7.;v*>m> **>*;w*>MF©li*/8^ 8MHW 
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io msrcs %>2>w$mmzmi, ®mx\mm lte v> * n t s . 

N-s^^;k*;kk7$h\ i?#onj**x £an*;w>, l. 

5o KJfcttO~100'CT?fT5i:£#T?&<5. 
[EJft5S,2] 

20 

Ra R4 

25 (Sit, X, Y, Z, R 1 , R 2 , R 3 , R 4 , Raft, IWBteHUTfc*. RcS 

p-h;i/x>7s^x;^^^^oj!ijj|iST2b5fl:-&^tt, x?;kra>> -f 
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vyntr;i/7^X tert-7^;P75>, "*>5W7$>, ti^>y^75X 
7x^fJl/75X «Jfc7x*^75>, 2- («&t? U v>;i/7$ X^U 
75>^©l$7S>g? (Z-NH 2 ) WfcKfcfcfrSCfctfT**. 
£©K, Zin&75>«&««K:/HV>*^ »Jfctt*4*2nib-C'&J;V>. »1" 
5 *tt£©0J2:l/TKk hUX^;U7SX ^V7nfcf;i/X3 i ;i'7$>^©7S 

N, N-5^/MvJUA75 h\ fh5bHD77>, ^nn> 
10 fr5 

ia*flaR*t f U 7xn/W**7-f >£Ji^57j&> tttfls^n^^s^tft 
4l/fcV>»Ji*fflV>*H£**T#*. cn&©EJfctt, -50~100*CTfr5Ci*S 

20 v*3:£8a&i*tfsn5. £©£j&wu f b7kHn77>, s^^x i^^a 
cns©Ej£tt, -5o~ioo < CTff5dt^#i )0 ^^>x;^-;wb, p-b 
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5 LR&5$;3] 

y R 1 Rb X R1 

Ra R 4 ' Ra R 4 

10 

X, Y, Z, R 1 , R 2 > RVR 4 /Ra, Rb, Rett, iWBfcBI&T? 

v-h)VJL>z)v*s-)Vttismm<Dum&r&Mt&®\$, z— nh— Rb ( 

15 Z, RbttKIElCRIDT?**.) T3S*n*flS^«*ffiViiliftK«*ff5i: 

fc*ST?*S. COB, *S»tL,T2K*fl2f MJ?A, tert-7>*'>*U7A> 

»LT(1 N, N-^^^^JVATSH, xhvtKn75X 

20 ^fcRc«^s«mu^sSiUT^j^«7Kii^^^e,ni>^ z:©8 

y^-R3 xi* * y^r-R3 

Ra V Z:=S 0 Ra R 4 

(5$** X, Y, Z, R 1 , R 2 » RVR 4 , R-aWU HWBKBCT?**. Rd« 
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5 HJx*W75>, $;>fvynt:^x^75>»OT5>1JIXJ*»K*U^A 
Z = 0 (7;i/xtH#X«^rh>#) «fflV»*«*tt* 0TO1J&75 

15 S. 

[JE^5] 



Ra R 4 Ra R 4 

X> Y, Z, R l ,R',R\:R 4 ;.Ra, Rb, RdH tWBfcWDT! 

#5, 
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C0NH 2 



Red — G (=X) -Y-NH-Z, Xft-C (=X) — Y — N (R 
b) -Z, Xte-C (=X) -Y-Rc, XteRbfcST. £fc> R 1 . R 2 > R 
3 , R\ X, Y, Z, RbRtfRctt, KTCBfclRlU-CfcS.} 

20 CCTfrSEfctfT?**. 

#&#fctf6tts. ^©I^> «bT^on/^X £rpn*;W>, 1, 2 

25 
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(5£4U Re, RK R\ R 3 » R 4 , Rati WiBKPlD-e&S. R'a, R 2 
a, R 3 a> R 4 ate, *n*nR r , R 2 , R 3 > R 4 t®-X\ZZtl?nRK R 
2 , R 3 > .R 4 Mb55Stfe5.) 

wren*. zn&oEfcfct fb7tHD75x v&uu*&> 

, ;7nn*;kk, l, 2— ?£anx*x wn>*0Rj6fcW4l/fr^»ifc 
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R 1 R 1 



15 




(5$+, R 1 , R 2 ,R 3 , R 4 > Re,'Ralt fWBfcHCT?**.) 
l-H-l£nU5»WIMfc X«*©itt&J8V^ 8t<&KJftfc«k075 K#, 

20 . 7->;^nU H1»7^D5 K«OT">JW\9^ H*JBV>, ^dd^> 

^u^)VX^)V75.>^7S.>M> 2-x9\JV^1i->BW-HJ£A» 2-x 
. tnBOJSUStt. -BOMOOTSTfrSEfcffT!**". *fc75 HftBKOWOH 

tux, i-^>yhU7yu;px^x;n>^^^W55?;i'XX7 i ^ 

X #on#;W»* 1, N, N-v f ^^^A75 
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«. R*»MttUTW:, ^np^^X ^na*M, 1, 

-ifM^>tt b y 9 a, 2 -x^/kMrU-^** y ^A*o*wwft» 

MIIA y #A$©&8S&3#&tf Stt*. E&«-50~50*CT?fT "5 

SfflV>T75 ^ne>©S^©»tbT«, rh7kh* 

A75K, WUXX fI^^>l4f©K«:fcW4Ua:Vi«ji*«*lf5n*. £0 

20 v^DH;i'X5 i ;w75>«©75>^> 2 -x^;wv*tf>K:*- h y 2- 
*$/*;v#x;w>ny h\ 7J^i/x;wh=^^JV»^Dij p**ffiv>, 

nD ^X £DO#;VA, N, N-^5 t ^*^A75H, b;i/X>, DttX 
*#©EfcfcH*LfcV>***«*Wr&n*. nn5©E«tt,.-50~50 , C 
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LEJ&5S9] 

R» R 1 



5 




COORf C0NH 2 



««K R 1 , R 2 -; R 3 , R 4 ^ Rett MfBfcHC-C**. R-f y^^X 
\34BSBL7)V*r)V&* *>?)b&* 7 U 

m-r&^ire&s. coor f «t*^#*5/;HKRJ**©it^**fls<Mfc*«w 

5Wfi*}\ ^dd^^x i;nn*;VA, 1, 2-^noi^>, N 

tf&tf&n*. chfe©E«tt» -50~6(TC-CfT3 

9J©«fcLTJ^^fc7>*X7&m>£75 MtotfitfSn*. 
20 09*.«, l-X?^-3- (3-^^75y^Dkr;W *M«^5H« 

;V^5^-;Wf©llftlW*»V>fcK«T*D, «CJ£CT 1 -fc H 

25 n**>, *na#;w», l, N, N-^^^1/*M7 

SH, hJVxx WiK 7iz hx HJ )vm<DKJfc\zM5-Lte^m*&tf 
t>nz>. Ctl&OJRJtftfc -50~6(TCT!fr3 
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, fh7tFD77>, V?*W>> ^BD>^>, ^DDsftH'A, 1, 2- 

COORf^ xJl'T* 6 7 5 J % )V#-)V&^0%mt. w& 

7> j Ex7&ftyB3irrfT3 ci^fsu -fle&jw?>«x«-*©4&fc£& 
bfc^c±iB<D^T7$ y #;v#x;vgK:£&T5 n x*x;va> 

6*^#>«Xtt*©*fc»T**tttUT», PROTECTIVE GROUPS IN ORGAN 
IC SYNTHESIS, THEODORA W. GREENE and PETER G. M. WU TS *fcE*©^* 
/BttfcUfctfT!**. %W7>^T^Wk-r^>Km^ 7> : £X7#*XW:7 
>^=7**fflVi, *> X*/-;k ^h5kl*07?>, 5?** 

>*0^tXHJBMIET, 0~100'C©i&gSSHTfT "5 Hiu&ST^S. tfc^ 
fcJ: 07>^X7©3fS£8Kfc©K:^i^TfT3 d £V?£5e 

Ri R 1 




R 1 * R 2 , RVR 4 , Ra, Rb'li IWBlcH&TfcS.) 

s&ic, WJi:i^^^^^ 5 ^ mmzznz 

mm i 

(2S, 4S) -1- (tert-?h*3tf**=y» -4-7/WnKDy 5» 
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Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R)-^l-(t 

(6.8g) fr*>2xm"?m&mi- a) BW-^a^ asg) 

5 o 

(2S, 4R) -1- (tert-^b^^J^-^) - 4-7JV*D£nU5» 

Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4S) -1- (t 

10 er t - 7 h * 5/#;W?~;W - 4 - 1 K D*S^ a U 2 

(500mg) *»62UB*«ttt«3- (1) ©K*5K?***»t^* (370mg) 

fee 

##003 

(2S, 4R) -2- (75y*;VfcJW -1- (tert-7h*S/#;i'#~;K 

15 ) - 4 -kFEi+S/KPU 

(2S, 4R) -1- (tert-^b*->*^#=;W -4-fcFn*5/t!nUS> 
>-2-*;W5>« (2.31g) fcl-k1«P*->^^/hUTl/-^l**I« (1 
. 51g) (50mL) fcfflMU WT1- (3, 3 -S^SWS/T' 

nt p ;v) (2.11g) t25%T>«77K (0.6 

20 8mL) <?>£i&Sn?#M&U lifeftttbfc. R*»**BET«»U # 

^ y-;i,=i00: 3-100: 7) T*fgLT, «fe»*£LT3gBfls£«» (2. 19g 

) £#fco 

mmmi 

25 (2S. 4S)-1-[(2S, 3S) - 2-75^- 3 -jWl^^-f *3 
- 2 - 5/7 y - 4 - 7;i>*n fcfn U 5>>«HftJlM>*&J* 

(i) (2s, 4S) -2- (7^y*;v#-;v) - 1 - (tert-r/MrS/*^ 

##0UT#S>ftfc (2S, 4S) -1- (tert-7>*S/#JV#~^) -4 
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-7;i^Ofc?DU5>>-2-*;M$>« (4.5g) £7izhxhU;i/ (50mL) \Z® 
tfU >Jc^Tl-bFn^^>7hU7y-;H7K» (3.6g)> l-(3, 3 
-v'^^l/TSyyaH;!/) -3-ifJWM^$FMi (4.5g) ftin*. 

. «>-3<oiHiu m&nim&Ltc. Rfomti*nxt*to& 25%7>*x 

5 7tK (5mL)£jD*.» *»"P30^ &»T30a«#Ufc. EfcttfcTi: hx h U 
;K50iL) *Jn*.&«, *tt«ft£TBIIU ^U*W*5 

A^07h^77^ (Jire^; :HitX5 1 ;i/=4 : 1~1 : 5) Tfft 

M&nfc^gfcM^^fciPA, «66»*i:bT««flS^« (4.2g) ft 

#&. 

10 MS(ESI pos.)n/z:255(Qfflla3 + ). (BSI neg )m/z:231 ([M-H]"). 

(2) (2S, 4S) -2- (7sy;&;p#x;io -4-7;i/^-DtfnU^>^ 

(2S, 4S) -2- (75y*;Vfc;W -1- (tert-r/b^v^l/tfx 
;W -4-7;i/^Pt;nUv ? > (4.2g) §4MJim-> ? ^U-> (45mL) CSSL 

(3.1g) £#fco J!OtflBH*J*HI««rK:^OS«teffiV5fc. 

(3) (2S, 4S) -2- (75/*;V^-;W - l-[ (2S. 3S) -2 

20 7Mnifniji?>0^ 

(2S, 4S) -2- (75/*;i/^-;W -4-7;^nbfDUv f >*imm 

(2.4g), (2S, 3S) -2- (7;i/^k-;V^h^">*;^x;i/75/) -3 
-*^;W*>*>M (5.1g) Sfh7kh'D77> (40mL), N, N-S'jWI'* 
;PA7 £ H (lOmL) fclgfllU *ftT 1 — k K o*v"Oy* h U 7 V-fl' 1 TKfP 
25 «(2.6g), 1- (3, 3-S^3^7$/7'ak\>l/) - 3 -X^*^5?«f 5 
(3. 3gK SM77'nk;i/X^;i/7$> (2. 5mL) *Jn&, #?<o#*s 

u M-riiftftjti/fc. msfttETttiu n%nfcm\z*zi&?L. &c 

U-> : IfflfcX3\>W» 4 : 1-1 : 4) TfjfSU Sat^^^T^l/raMI 
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flS^tt (6.9g) *ntco 

MS (ES I pos. ) m/z : 490 ( [M+Na] + ) . 

(4) (2S, 4S) -2-i V7J-\-\ (2S, 3 S) -2- (7;W*V=_ 

h ju#-)VT s y ) - 3 - ^ s^wo* / -i M - 4 - 7/w- a tf o u 

5 5»©£-Jfc 

(2S, 4S) -2- (7sy#;i^~;» -l-C (2S, 3 S) -2- (7 
1/ - )V * V * ->* )V#-)V7 5/)-3-* y -< ;w - 4 - 7 ;v* 
DtfD>JS>> (6.9g) Sxh7kHD75> (70mL) fc&fl&U 3fc»TM*HJ 
7;i^nH« (4. OmL) *Jfl^> WT 1. 5HSH&#1>&. S^S^JEETSSSgb 
10 , 8»ftS/U*y^*5^0Thif97W (»!*« ; : Bfflfcx^/P 

= 8:1-3: 2) "CltSSU 8^*67*^7 7* £UT*JBfc£* (8. 2g) & 

MS (ESI pos. ) m/z: 472 ([M+Na] + )o 

(5) (2S, 4S) -1-[(2S, 3S) - 2 -7$ / - 3 
15 7^r;!/]-2->'77-4-7;^DtfDU'7>^lgC5^ 

(2S, 4S) -2-3/77-l-[ (2S, 3S) -2- (7^^h 
^^;i/^-;i/7S/)-3-^5 1 ;^>'^y-rM-4-7;^nt;nU-7> ( 

6.2g) SI. 2-: 7^PDX7> (90mL) t»U 5k»T3>X^7 S > (10 
mL) SJD*., *»T30$h *»T5*lfflB*bfc. WftS«ffiT»BU 3gi£S 

20 -7X9MI/X-— (lOOmL), fh7th*n75> (50mL), #nU*)VJ± (50mL 
) fc»#U *?pT 4M WSL- s JOrtt> (4. OmL) .Jn^Lfc. t^JSlll/"^ 
X^X-?JPTift»Lfc. #&n»*S:^ , J*yjW^7A^nTh^77^ 
(SM^;^aa^;VA:^^/-;V':25%7> ; EX77K=40: 1 : 0. 1-25 
: 1 :0. 1) TUfil/fc. #Snfd§it&£ DD^JVAKl^t, 3K*T4Mtttt 

25 (4. OmL) JD;L £Cfc£SOTll/£ nn#;kkTifc#l'fc. ^ffiT 

tt»U «fi»*tbT«HflS^« (2. 9g) S#fc. 
MSCESI pos. ) m/z: 228 (QI+H] + ), 250 ( [M+Na] + K (ESI neg. )m/z:262([M+CL]-). 
1 H-NMR(DMSO-d 6 , 500MHz) 68. 59(3E br s), 5. 54 (1H, br d, J=52. 1Hz), 5. 06 (1H, d, 
J=9. 4Hz), 4. 07-3. 77 (3H, m), 2. 55-2. 34(2& m), 1. 88 (1H. m), 1. 61 UH, m). 1. 17 (1H, m 
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), 0. 94 (3H, d, J=6. 7Hz), 0. 88 (3H, t, J=7. 3Hz). 
MMM 2 

(2S, 4S)-1-[(2S, 3 S) -2-75.y-3-^)V^>^J^M 

- 2 - i/7 J - 4 - 7 )V* U M U U i? >m^MW^<D^ 

5 mnmi-?'&*>ntz (2s, 4s)-i-[(2s, 3 s) -2-7S/-3- 
^5 t ;^>^y-r;w-2T«>Ty-4-7ji/^-atfou^> (0. 5g) &x*y- 

)V (lmL) fcgjBU Cft£*#Ufc4 8%MS7K3i& CO. 26mL) <D3L?J-)V ( 
2mL) ^Ciin^fco MfcX*/-^ (2mL) (3mL) £;Dn;LTjI#U 

10 ^Ufc2-7n^y-;i/ (HmL) Z.ft\Z*.>?> (3.5iL) £ifl*.Tj£# 

Lfc. ffift\stcfe$k*mLVX, UmMt^X^Mi^m (0.28g) 
Anal.calcd for C 11 H 18 FN 3 0'E3t:C, 42. 87 ;H, 6. 21 ;N, 13. 63; Br, 25. 93;F, 6. 16. F 
ound:C, 42.S8;H, 6. 26;N. 13. 54;Br, 25. 85;F, 6. 15. 

15 (2S, 4R)-1-[(2S, 3 S) -2-7S.S -S-t^frO* S^M 

- 2-->7/-4-7;^ntfn«j^>^®^®^ 

(1) (2S, 4R) -2- (7S.Jft)Vtf-)V) -1- (tert-7>*v'2/;i' 

mmi (1) iHI^O^T##^I2T#e>tlfc (2S, 4R) - l- (te 
.20 rt-7b^v'^;^-;P) -4-7^PtfoU^>-2-*;^>'m (370mg 
) h&mthTimfc'S® (270ig) mtc, 

MS (ESI pos.)m/z:255 ([M+Na] + ), (ESI neg. )m/z:231 (CM-H3"). 

(2) (2S, 4R) -2- (75/*;^-;P) - 1 -[ (2S, 3S) -2 

25 7;i/*ntrnys»©£j5fc 

(2S, 4R) -2- (75/*;i/fc;V) -1- (tert-7h*v-#;i/tfx 
;W -4-7;^Pl^DU^> (260mg) § 4M^m-v ? ^^> (3mL) fOiilb 
, g&T2J$H&#l<£^ S«^Mfl£m^Ufcc 3§^fc£DP*;VA (10 
mL) fcJn*, ««ETM£frV\ Cti* 3 WOM^fc Jl£T#StifcB 
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m (2S, 3S) - 2- (7Ml/-JWh^^M-;i/7$;) -3-*^ 
Jl"1>*>m (400mg) fcN, N-^^^ATSH (5nL) fc8#U 
Tl-tHa^^>yhiJ77-;H7KWtl (21 (tag), l-(3, 3-^^ 
7 WW - 3 -z.^)V%)Ws=M 5 HttKtt (260mg), V7n tf 
5 ;VX^;i/7S> (0.20mL) £jJD;L, Jj>o<D#SU IST'l«#l/fc. 

Mx^nrtttHtfcc fifi^ o. iMg^&tt££tf£ft 

:IHI^=1 : .1-1 : 4) "CUBU ifi7t;V77XtbT«^i 
10 (450mg) 

MS (ES I pos. ) m/z : 490 ( Ql+Na] + ) . 

(3) (2S, 4R) -2—>7/-l-[ (2S, 3 S) -2- (7M1/- 

;m h^^;^zi;i/75y)-3-^5 1 ;u^>^y<;w-4-7;^Dt!DU 

15 Htfif91 (4) £^:{£cD7j8;T (2S, 4R) -2- - 

i-[(2s, 3 s) -2- (7;p*w=;^h*v*;i/#-;W7s/) -3-* 

9-)Vl>& M - 4-7J\<*n\ZuW> (440mg) ^SSaftfeT^^r^ 
fcUTaUHft^* (330mg) 
MS (ESI pos.)m/z:472([M+Na] + ). 
20 (4) (2S, 4R) -l-[ (2S, 3 S) - 2 -75 / - 3-*7)V1>* 
/<i M - 2 - 1/7 J - 4 - 7;V#n if d u ?>4UMk<b*jft 
HMU (5) fcHtt©2r8n? (2S, 4R) -2—>7/-l-[ (2S,. 3 

s) -2- (7Mi/-;Mh+^M^7s;) -3-^5 i ;i/^>^y-i' 

;W-4-7;p*nK0U3?> (320mg) bVT&MitG® (60mg) 

25 

MS(ESI pos.)m/z:228([M+H] + ), 250([M+Na] + ), (ESI neg. )m/z:262 ([M+CL]"). 

(2S, 4S) ~2-S/7y-l-C2-[ (5-nhDhfU5?>-2— t)V) ~ 
75 7] X9M1/7 5 J ] 7-fe5 t ;i/~ 4 -y)V*U \i U U W >RJfi©£ffc 
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(i) (2S, 4S) -2- (75>>#;m*x;w -i-7u^7±^)V-4-7 

$mWl (2) T'#Snfc (2S, 4S) -2-7S.;tl)V-$-)V-4-7)l> 
^-DtfnU^>^mm (650mg) §xh7hKn77> (lOmL) IdBftU *<%T 
5 2-X^;i^\^>»*U^A (1. 6g) *iD*lWr|Bffl|J*L&. *»T^n*7 
-fe^K/OSK (0.37BL)'*jnA.> *?frT30$h MTl»IWW*Lfc. £J&& 
fc^nn^M-^^;-^ (10: l, 50mL) £in;L> *»7?15iMi»l/fc. «f 

77^f (JMttft; ^DDTjsjl/A : **y-;W40: 1 ~25 : 1) T*fgU&S 
10 &7 : E)V7T*£VTmm<k&m (570mg> 

MS(ESI pos.)m/z:275([M+Na] + ). 277([H+Na] + ). 

(2) (2S, 4S) -l-^P ; E7-fe^;V-2-V7/-4-7;i/^ntfpiJ 

(2S, 4S) -2- (7S.;tl)\<&~)V) -l-ZfU=E7±.^)V-4-7)V 
15 *nKDUS?> (560mg) Sfh7kHn77> (6inL) fc*#U *&T*fc!fch 
U7^*D|Mi (0.62mL) ftjq*., ^TlH»lfc. K«tt**ET»» 

/-;V=50: 1~30: 1) TJ»^b> f^Bflciil/CMfc£«to (540mg) 

o 

20 MS(ESI pos.)m/z:257([M+Na] + ), 259([M+Na] + ). 

(3) (2S, 4S) -2-$OV-l-[2-[ (5-=MH£U5*>-2— f 

» 7 s. j ] x^;i/7 5 y ] 7-fe^;i/- 4 - 7)V*u ¥ u u e»T w 

2 - ( 2 - 7 5 / x^;P7 5 /) - 5 -X h D t? U (580mg) St h 9 k H D 
25 77> (lOmL) fc»#U 3jc»T (2S, 4S) -1-^0^7^^-2-5/ 
7S-4-7)V*n\£W)i?> (250mg) ©f b7tHD77> (2. 5mL) 

a*., «>?<DJMftu aaiTiwiwbfe. 8*&»jet*«u intern 

=50: 1-25: 1) 7?*r«l/fc. #6tlfc»it*X^y-;i/ (lmL) fcfcjWU V 
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W>» (52mg) ©x*y-;V (lmL) «SS*jto^./t. Rj&ttlC3>X^;VX— 

U (160ag) ftfcfc. 

MS(BSI pos. )m/z:337([M+H3 + ), 359 ([M+Na] + ), (ESI neg. )m/z:335([M-H]-). 

5 ^l^i 5 

(2S, 4S) -2— >7/-l-[2-[ (5— X/Vtf'JS»-2— f/W 7 

&t&tt4 (3) tmmo^mr, 2 -(2 -75 yx^75/)- 5 -v7/ 

t!U^> (520mg) t (2S, 4S) -l-^7W-2->7;-4-7 
10 ;W*DtTDU^> (250mg) .«kD, «{fi»*il/T3«ifl5#* . (70mg) ft#&. 
MSCESI pos. )m/z:317([M+H] + )> 339 (tM+Na] + ), (ESI neg. )b/z:S15(DHD~). 

(2S, 4R)-1-[(2S, 3S) -2-7Sy-3-^^;V^>^y^;W 

15 (l) (2S, 4R) -1- (tert-^h^>*;V#x;W -4-^h=¥v'Hn 
U v>- 2 -*^#>*^^^©** 

(2S..4R) -1- <tert-:7h*$'*/WfcyW -4-k Ho^tTDU 
^>-2-^;^>m^JV (400mg), J;5ft^^ (0. 12mL) ftN, N-5>* 
?J1/*;VA75H (4mL), i?9uu**> (lmL) fci§#U 65X**flS 

20 ^-hU^Afttt (60mg) ftiO*.» ®o< B&RarCJWLU lHfc»Ufc. 

ft 5 sssM-aEiw- b u -o hfom& £&mm,± h y •> A*»«icTWfc«» 

U ^zK«^hy9AK:Tttjft«, «JKWft«Wb«ETWSUfc. BSftS' 
U*y^*9A^D-7b^57-f (Rum ; : l«X^= 8 : 1~ 

25 4:1) TZffimV, m&fo#totLT8Mte&to (330mg) ft#fc. 
MS (ESI pos.)m/z:282([M+Na] + ). 

(2) (2S, 4R)-1- (lui-fh^i'fDVtf-M 

U 2 -*;^>»©-&^ 

(2S, 4R) -1- (tert-^h*->*;W«=^) -4-* M^EDU* 
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>-2-ts)V^>m^)V (330mg) £7-fehnMJ;V (3mL) fcSBBU ft#T 
lM7jcMU^A7KM (1.5iL) Sin*., 3JcffrT?30^ MT?2«fM»^Ufe 
. Hfc. 1M tKMU^AtK^ (O.81L) fflflWUBWl/fc. 

m*ffli&fci-hvQ mmm*®%i cm) : *jn*»tt*Ktt 

(3) (2S, 4R) -2- (75y^;^-;W -1- Uert-'fh^i'tUl 
# - JW - 4 - * h^rv'fcf P U 5? 

10 ^Jfi^l (1) tmUO^mX (2S, 4R) -1- (tert-:/h*$'*;W* 
-4-* h^">tfn'Ji?>-2-*;^>m (330mg) fr£X&ff&Whb 

VTmmfc&m (260mg) 

MS(ESI pos. )m/z:267([M+Na] + ), (ESI neg. )m/z:243('[M-H]-). 

(4) (2S, 4R) -2- (7^y?!j;^-;W -1-[(2S, 3 S) -2 

. 15 - (y)V*v-)\'*h* s sji)\'$-)V7s.s) -3-^5 t ;v^>^/<;v]-4- 
n»3 (2) tmm<Dtmx' (2s, 4r> -2- <r5y*^#=yw - 

1- (tert-^h^*;^-;!/) -4-*M 1 3'"l£nU5>> (250mg) 
7 : S:)V7 77,thX%mtt&m (400mg) 
20 MS (ESI pos.)m/z:502([M+Na] + ). 

(5) (2S, 4R) -2-50V-1-C (2S, 3 S) -2- i7JU*\s- 
)V* V )Vtf-)V7 5 J ) - 3 - * W< y -T ;U] - 4 - * h * 5> H n U 

(4) tn»©^»T (2S, 4R) -2- (7S7*;W#=yW - 

25 1-[(2S, 3 S) -2- (7;v^w->v^b^^;^-;w7sy) -3-^ 

?)\>'<>?y'(M-4-*h* : /WW> (390mg) #>S#^t67 ; e;K7:rX 

tLT^mfc^m (260mg) 

MS (ESI pos.)m/z:484([M+Na] + ). 

(6) (2S, 4R) (2S, 3S) - 2 -75 / - 3 - *?-)V^>$> 
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J <i M - 2 - : V7 J - 4 - * h * -> fcf D ij $> >:«£©£j& 

• H»J1 (5) fcn«t©^ttT (2S, 4R) -2—>7y-l-C (2S, 3 

s) -2- (7;v^k-;v^h^r'>*W-^7$/) -3-;wwo*y-f 

_ 4 h=|r->tf □ U (250mg) frt>m&®*t LX$&tt&Ql (70mg) 
5 *'&Tco 

-MS (BSI pos. )m/z : 240 ( DI+H3 + ) , 262 ([M+Na] + ) , (ESI neg. )m/z:274([M+CL]-). 

(2s, 4S) -i-C(2s, 3s) -2-7$y-3-^^;^>^y-r;n 

10 (1) (2S, 4S) -1- {tezt-yh^i/tDVtf-M -4 -;* h^lf P 

mffiM6 (i) iTOo^rStT (2S, 4S) -l- (tert- 

-4 -k FD^lin U 5f >- 2 -jb.JVaj^SbWW (400mg) fr&MJA 
ttfttl/TJlift^ll (360mg) 
15 MS (ESI pos. )m/z: 282 ( [M+Na] + ). 

(2) (2S, 4S.) -1- (tert-yb^'stDWfr-M -4-^h^\du 

H»J6- (2) tW«©^*T? (2S, 4S) -1- (tert-Vh*^*^ 

-4- / b^$/trnue?>-2-^;v^>m^5 1 JW (350mg) 2>>&*sfi@ 
20 fttlT^MM (31 (tag) £©*M#H»«irric&©E«fcJ8V*& 

o 

(3) (2S, 4S) -2- (75/*;Vfc;W -1- (tert-^h^'>*;V 

#lJfi^Jl (1) £P38©:£i£T (2S, 4S) -1- (tert-:/h3r->#;V^ 
25 -4-^h^r^tfDU5?>-2-*;V^>K (310ig) J&>&&fe#&4K$l£ 

bTSlft^ft (290mg) 

MS(ESI pos.)i/z:267(QJ+Na] + ), (ESI neg. )m/z:243([M-H]-) 0 

(4) (2S, 4S) -2- (7^y*;l/^;W -l-[ (2S, 3S) -2 

- (7;vtv-iMh>^M-ji/7s;) -3-^5 l ;K>^y<;i/]-4- 
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£J&0!3 (2) b®®<DlS&X (2S, 4S) -2- (75^*^*=^).- 
1.- (tert-^h*^*;W#=^W - 4 b^xtfP U> ? > (280mg) 
T^JVyj^thxmMit^ (450mg) 
5 MS (ESI pos.)m/z:502([M+Na] + ). 

(5) (2S, 4S) -2-->7^-l-[ (2S, 3S) -2 - (7)V*ls- 
;M b^>#;i^-;V75 /) - 3 -^^WO^Z-f /W - 4 h^fcfn U 

ii«i '(4) fcn#©:&src (2 s, 4S) - 2- (7s/*jm*=;w - 

10 l-[ (2S, 3S) - 2- (7MWMh^M-iV75;) -3-* 

^;t^>*/^;W-4-*h**>t£ou^> (440mg) frzmn&rwyT* 

t LXmMi^m (330mg) 

MS (ESI pos.)m/z:484([M+Na] + ). 

(6) (2S. 4S) (2S, 3S) - 2 -75 / - 3 -*?)V1>* 

mmi (5) tmmo-^mx (2s, 4s) -2-^77- i-t (2s, 3 

s) -2- (7;v^-v-;^h^^^-;^75y) -3-;>ww<>$^-f 

;W-4-^h^'>tfoU5?> (320mg) tLX&m4t&® (150mg 

20 MS(ESI pos.)m/z:240([M+H] + ) 1 262([M+Na] + ), (ESI neg. )m/z: 274 ([MICH"). 

(2S, 4R) -1-[(2S, 3S) -2-7^y-3-^5 i ;^>^/^^3 
- 2 - =/7 J - 4 - k P D * t£ D U >&m&©£J& 

(1) (2S, 4R) -2- (7^y^;Vfc;W - 1-t (2S, 3S) -2 
25 _ (7;^V-;^h^r^;V^n;V75y) - 3 -^VO^-OH ~ 4- 

Hta3 (2) iH»0#8n?, (2S, 4R) -1- (tert-7h**>#JWS 
- 2- (75^*;W*=;W -4-kFo^r'>tfDU> ? > CO. 96s) 
&7 : Z)V7 7ZtVXimfcG® (1.30g) £#fco 
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MS (ESI pos.)m/z:488([M+Na] + ). 

(2) (2S, 4R> -2-JOV-l-C (2S, 3 S) -2- 0)V*V- 

5 (2S, 4R) -2- (7S/#;Vfc;W -l-[ (2S, 3 S) -2- (7 

h * >s*)V$-)V7 s. J ) - 3 - ;* / -fJM - 4 - fc K n 

*->tfoU^> (1.06g) §fh7tb*n77> (30mL) KliSflfU 
^7KhU7^a^ (0. 72iL) ZttoXftc n^M^ l^W^Ufc^ 
^^MffTMbfco %?>ntdm:\Z**;-)V (lOmL) &jn*-^EEm*st-& 
10 3M^2lHHi§D5IUfc&, *9J-)V (10mL) £Jn*llft«#bfc. 

*V>:mmx.^)V=l : 3) T?m^l'Tm&7 : £)V7TXtLTimfc&® (0 
.69g) £#fco 

MS (ESI pos.)m/z:470([M+Na] + )c 
15 (3) (2S, 4R) (2S, 3 S) - 2 -75/ ~ 3 -*^;V*>* 

/ -T JV] - 2 - ^7 / - 4 - 1 H n 1! a U i/>m&M.<D&1& 

mmmi (5) tmmo^^ (2s, 4R) -2~>77-i-[ (2s, 
3S) -2- (^;v^-v~;^h^^^^75/) -3-^^;P^>^/ 

<;i/]-4-hHa^^t!PU^> (151mg) ftZm&ffl^tLX&Mfc'ty't (41 
20 mg) 

MS(ESI pos.)m/z:248([M+Na] + ), (ESI neg )m/z:260([M+CL]-). 
(2S, 4S)-1-[(2S. 3S) -2-75/-3-*tf;W^>*/^>>W 
25 (1) (2S, 4S) -4-7-feh^'>-2-^7/-l-[ (2S, 3 S) - 

HJS^18 (2) T#£>ftfc (2S, 4R) ~2—>7/-l-[ (2S, 3S) 

-2- (7;^v--;v^b^->*;ufcJP75y) -3-^^>^/^W 
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-4-fcHn^i/tfnU> J > (200mg) bhV7x.-)V*X74> (258mg) £x 
h7hVU77> (5mL) fc*#U *»L&**5H« (0. 05mL) £-7X5\>V7V 
-^Jl/^J'Wf (40%h;i/X>^ 0.47mL) Sin*., SBllClHIS* 1 Ift 

5 77^f CSnffiK ; : IHftx^* 3 : 2 ~ 1 : 1 ) TtfMlLTfcftT 

Wy77siihT%m&® (135mg) £#fc. 
MS(ESI pos.)m/z:512([M+Na] + ). 

(2) (2S, 4S) - 1-E (2S, 3S) - 2 -75 7 - 3 
J -i M - 2 - 1/7 J - 4 - fc: h* P*^ tf n U '7 >Mm^o-&^ 
10 (2S, 4S) -4-7"feh^-2-^77-l-C (2S, 3 S) -2- ( 

7 ; wa- v-fr* h * ^ A ;v#x;wt $y)-3-* j^MMu^vy 

(115mg) (1.6mL) fc»A?U *ire$*i:^;P75 > (0. 4mL) 

Murpeimbfc. iifii (5) fcn*©:^Ti»»r*;ia:tej; 

9, fcfi7 i 6;i'7 7Xfcb , taMMfe£ft (28mg) 
15 MSCBSI pos.)m/z:226([M+H3 + )v 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-). 

(2s, 4S)-i-[(2s, 3S) -2-7$/-3-^;k>^;'T;h 

- 4 - ? □ D - 2 - ->7/ tf P 'J 5»JfflKtt©£jd5 

(1) (2S, 4S) -4-^DD-2-y7y-l-[ (2S, 3 S) -2- 
20 (7)V*l/-)V* h^^UtfXJKTS,/)- 3 -^5 t ^>^7-T;W t?PU~7 
>©"&$ 

H»8 (2) T#*>n& (2S, 4R) -2-1/7 J (2 S, 3 S) 

-2- (7Wi/-;wh^->M»75;) -3-^^;v^>^y-r;n 

-4-kKn^->tfaU> ? > (200mg) §^aa^^> (2mL) &B£!IMfcft* (2 
25 mL) K*£U Mj7xx;W*;*74> <234mg) &JD*.» ffll-pHWi#bfc. 

Kfomz, j^$j-)v (o.BiL) ^up^.. aan?4»iwji^L, Ej&HtfcHteTii 

>:^mx^;V=l : 1-2 : 3) rmWkhTm&r^fry 7*£LT»BftS'& 
(126mg) £#fc e 
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MS (ESI pos.)m/z:488([M+Na] + ) 0 

(2) (2S, 4S) -1-C (2S, 3S) - 2-7 ^ J - 3 
J < M - 4 - # D O - 2 - «>7/ £D U ^>^^©^ 
ilfll (5) ^^©^T,' (2S, 4S) -4-^nD-2-^77-l 
5 -[ (2S, 3S) -2 - U )V^rV^)V^Y^t})W^)V7^ J) -3-*? 
)V^>^J^)V\MW)V> (lOOmg) fr£>, Mfi«tLT«^b^ (32mg) - 

MSCESI pos.)m/z:266([M+Na3 + ). 

mmm 1 1 

io (2S)-i-[(2s, 3S) -2-7sy-3-^?;^>^/^;W-2- 

(1) (2s, 4R) -2- (75/#;i/#~;w -l-[ (2S, 3S) -2 

- (tert-^h^>-^;^^75y) - 3 -^^;U^>^>-T;W - 4 - 1 HP 

15 $mM3 (2) t^©^Tr, #*t0i|3Ti§S>ftfc (2S, 4R) -2- ( 
7Syj!j;i/^-;W -1- (iert-7h*is*>)V#~M - 4-t Ka^v-tTn 
U5» (276mg) W (2S, 3'S) -2- (tert-^ h^->*;i/2S-^7S J) 
-Z-*^)V^>$>M (290mg) ^M^^Jl^T^LT^ft-B^ (260 
mg) 

20 MSCESI pos.)m/z:366([M+Na] + ), (ESI neg. )m/z:342([M-H]-). 

(2) (2S) -2- (75/*;U^JW -l-[ (2S, 3S) -2- (te 

rt - 7 y*>>%)V$-)W 5 ^ ) - 3 - / -f M - 4 v if n u 

(2S, 4R) -2- (7S/*;i/fc;W (2S, 3S) -2- (t 

25 ert-^h=¥->?!j;^-;V7^y) -3'-^^>l^>^y«f JW-4-tHD4r^ 
tfn«JS*> (250mg) S^nD^^> (lOiL) fciffi&U ^l/^ra?-^^ 

— 4 A (1.5g), £nP£nABfct£U5>— $A (235mg), IMt (0. 07mL) §JD*, 

JSHftft ; : »Sxf^=l : 1-1 : 3) T^LT^fi7 ; &;V77 
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(180mg) 

MS (ES I pos. ) m/z : 36.4 ( [M+Na] + ) , (BS I neg. ) m/z : 340 ( Dl-H] ") . 

(3) (2S) - 1 -[ (2S, 3S) -2- (tert-?h*->#;^-;i/7^ 
y ) - 3 - *3=-;WO* )V\ -2-1/7 J -4 -**7 U 3?>0-frj* 

5 (2S) -2- (7S/*>P#=;W (2S. 3S) -2 - (tert-7 

h * ;i/^-;i/7 s j ) - 3 - * / -f ;w - 4 - v tf □ u s? > ( 

168mg) fh5tHn77> (10mL) £{£$U TK&bfc. ^7XhU7;V^D 

SHft (o. 2imL) t^y^abf;i/x^;v7^> (o.5imL) sap*., 

m&lstc, K1&m*m&X : ?fr (100ml) T?*KRU 7jO0«m7K3i# , J^A7.k 

T@*"f 5*fc<£0> n&rwyTztLTmmit&yi (n4mg) §#fco. 

MSCESI pos. ) m/z: 346 ([M+Na] + ), (ESI neg. )m/z:322([M-H]-). 

(4) (2S)-1-[(2S, 3S) -2-7^;-Z-*3-)W>*S'(M 
15 _ 2 - ->T 7 - 4 Kn U 5» h U 7JWDSiS^ 

(2S) - 1 -[ (2S, 3S) -2- (tert-^h*^*^#^7Sy) - 
3 - *?-)V^>? J -1 )V\ - 2- s s7 J - Olmg) *JfW9U 

fchU^l^aRtt (0.5mL) fc»*U MT?20^W8H*Ufc. «**«EET 

«*u MteSMv^ne^x-T-TV (ion) fcira*., ±**l»vifc-. SSi; 
20 wtfsM v^nt!;vx-x;v (ioil) *an*.» ^»tt*aMiu.»fiiaffiUT 

*Mb*&* (76mg) 
MS (ESI pos. ) m/z : 246 ( [M+Na] + ) . 
SfeJSW 1 2 

(2S, 3S)-1-[(2S, 3S) -2-75y-3-*^JW , <>^'OW 
25 -2—>7/-3-th*n*->tfnU^>0'&jjr 

(1) (2S, 3S) -2- (75y#j>fc;W -1- (tert-^h*^*^ 
#x;i/) -3-hHP^->tfPU^>©-&^ 

##W3iW*0^tt7? (2S, 3S) -1- (tert-yh=^v-*;V^x;V) 
_ 3 _ t pn^5/^nUS?>- 2-^;V^>M (3. 47g) frZM&WLfctlsXmm 
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tt&m (3.i9g) §#fc. 

MS (ESI pos. )m/z:253([M+Na] + ). (ESI neg. )m/z:229([M-H]~)„ 

(2) (2S, 3S) -2- (7^y*;V#=;W -3-fcFn*5/fcny5» 
&&&©•&»£ 

5 ^JSflii (2) t^©^ (2S, 3S) - 2- (7^y*;^.-;w - 

1- (ieit-^h^tUVtf-M -3-tHP=^>'t:DU> 5 > (l.Hg) 

(3) (2S, 3S) -2- (75/#)l/fc;V) -1-t (2S, 3 S) -2 

10 hKn^tfD'J >>>©•&$ 

(2S, 3S) -2- WWUcyM h^>-^;^-;V75y) -3-^^ 
(1. 87g) Z^ZUUtfy (20mL) tcM^b, Mktt—fr (3-8 
lmL) ^^T, 20^ra»S^b, ^S^MET@*bfc 0 B*t£Wl/X> (2 

omD *jpa, «»ET^ufe. zam^zjEizh? lmmmvT. m 

15 aUh*©m£^£#:fc. ±13 (2) T?#fc (2S, 3 S) -2- (75/*;V 
-3-kKD^>tfDU^>^^N, N-y/^WA75 H (2 
OmL) 5M y7DO/X9\>KT5> (l. OOmL) £3P;U<ftbfc. 

$fcfc#fc®#DU h*©N, 'N-5?^5 t ;V*;PA7S H (lOmL) iSSR&STF 
U 3ac*©**20^nD8»l/fc. E**«fflkWW (lOOmL) TSRU«H 

20 h u * a***, maim*** *■ y * o 

77^ (JgH^;^DD^A:^^/-^=100: 2-100: 5) T*S§5LT 
Mfi7 : &;V7 7XtLT^'fb^ (1.08g) £#fc„ 
25 MSCESI pos.)i/z:488([M+Na] + ). 

(4) (2S, 3S) - 2-5/7/- 1-C (2S..3S) -2- (7^V- 

b * ;w#x;P7 s / ) - 3 - * / J W - 3 - 1 H d * $/ h n 

£1£0!I8 (2) £fla«©#8rC (2S, 3S) -2- (75 /#;i^x;l/) - 
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i-C (2s, 3S) -2 - (yfrty-frtY^siDVtf-frrs.;) -3-* 

?)V<>? MM-S-tW^sWWy (920mg) ^6>*l67 : e;V7 7 7s 
iUT^^ti (795mg) £#fcc 
MS (ESI pos.)m/z:470([M+Na] + ). 
5 (5) (2S, 3S) -1-[(2S, 3S) - 2 -75 J - 3 -*3MW<7* 
J <i M - 2 — >7 y - 3 - h F 0*«> fcTO U v?>©£j£ 

(2S, 3S) -2—>7y-l-[ (2S, 3S) - 2- (7;i/*l/~;W^ h 

4 ;^^JV7 a J ) - 3 - * ?)V^>? j <i M - 3 - fc F n tf d u -7 > 

(415mg) (1.8nL) ll^l, -7X^75 > (0.4mL) SflnAy £ 

77^f (SH^ ; #Dn*;VA : : 25%7>*-7*=40 : 1 : 0. 

1-25: 1 :0.1) T?»«U asfisf-f UT«HflS-&* (185mg) 

o 

MS (ESI pos. )m/z: 248 (QI+Na] + ) . 

15 nmmis 

(2S, 3R) -l-[ (2S, 3S) - 2 -75 ^ - Z-*^)\>^>$ MM 

-2-1/7 J -z- 7)V*u tfD u h U 7;v^-a»»*©^ 

(1) (2S, 3S) -1-[(2S, 3S) -2- (tert-7h^>^;^- 
Jl/75 /)- 3 -^JI/'O^/'T ;W - 2 --77/ -3-t Hn^en U ~77 

20 CD-g"^ 

ftttffll 2 (5) T#£>nfc (2S, 3S) -1-C (2S, 3 S) -2-75 
y-Z-^)V^y^M)V]-2-i/7y-3-ii J*p*5'KnU5» (170ig 
• ) S^DD^iJr> CSmL) fc»#U JfcftT^-tert-^^*^**^^- 
h (198mg) tSM V 7*n fc^VXSMI'T 5 > (0. 158mL) Sin*., 5 "CT 2 B Mtt 
25 Jtbfc. fflSSETilt, Mfc^Ufcy;]'* 5 A# 0^^774 (MS 
mm;<\*V> : BHtx^/l^l : 1) TiWSSb, &fi7^77*<2:bTS« 
{fr&tt (173mg) 

MS(ESI pos.)m/z:348([M+Na] + ), (ESI neg. )i/z:324([M-H]-) e 

(2) (2S, 3R)-1-[(2S, 3S) -2- (tert-^h+^Jl/fc 
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£jsfe 

M^J54tW©^feT (2S, 3S) -l-[ (2S, 3S) -2- (ter 

' t-yh^e/*;^n;i/7sy) -3-^^;^>^/^;H-2-^7/-3- 

5 kHa^^>tfnU> ? > (168mg) #&*I67 : &J1'7 7* tbT&Mtt&Vl (65mg 
) 

MS (ESI pos.)m/z:350([M+Na] + ). 

(3) (2S, 3R) -1-C (2S, 3S) - 2 -75 / - 3 
j _ 2 - 3 - 7JV:frn bf □ U b U 7 

10 UMIMH (4) (2S, 3R) -1-[(2S, 3S) -2 

-3-7;WOKDU5?> (62mg) ^6»6»*ibT3gHft:'&« (32mg) S# 
ft. 

MS (ESI pos. )m/z : 250 (EM+Na] + ) . 
15 HI»J14 

(2S) -1-C (2 S, 3S) -2-757-3-^5 1 ;^>^/'r;W-2- 
->7^-4, 4-^7;WtfDfcnUS*>£&tt®£'J* 

(1) (2S) -2 - (75.;%)Vtf-)V) - 1 - (tert-^h^r->*;^-;v 
) -4, 4-> J 7;^at!DU> f >©-ar^ 

20 Jtttm (l) t^«©^ri*t? (2S) -1- (tert-^h*5/AJV#=yW 
-4, 4-i?7;V^Dt!nU> f >-2-*;^>m (3. 2g) 3&i6«fi»*ibT 
Mft^* (2. 8g) 

MS (ESI pos.)m/z:273([M+Na] + )> (ESI neg. ) m/z : 249 ( [M-H] ") o 

(2) (2S) -2- (75^*;^-;w) -4, 4-S?7;^nlfnUv ? >m 

25 

£16011 (2) tfm<0%&~V (2S) -2- (T5y*^#=jW) -1- (t 
ert-'?V*i'%)\>tf~)\') -4, 4-^7;V^PtfaU -7> (5.4g) &*>m&& 
MtVT$&fc&to (3.9g) *fcfc. 
MS (ESI ne&)m/z:149([M-H]-), 185([M+CL]")o 
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(3) (2S) -2- (7S/#;VfcJV) -l-[ (2S, 3 S) -2- (te 

»1 (3) tBttO^ffiT? (2S) -2- (75y-*;V#=;W -4, 4 
5 -^MnHn'J^M (0.56g), (2S, 3S) -2- (tert-7>**> 
t}lVi£-)\>J^J) -3-*?)W>?>m. (0.70g) Ji^ifiT^jXtL 
TSifc^l (1-Og) *Wc, 

MSCESI pos. )m/z:386([M+Na] + ). (ESI neg. )m/z:362(CM-H]")o 
(4) (2S) -1-[(2S, 3S) -2- (tert-^h^^^-^T^y 

(2S) -2- (TS^W^l') -l-[ (2S, 3S) -2 - (tert-^ 
VV> (0. 90g) N-^^;i/*;VA7S H (2.5mL) fc»#U JfiflS^ 

15 (o. 28g) *mxT. ss-emiraiaufc. Kmrnzmzm* mm^)v 

lib, B^^'>U*dr;l/^7A^DTb^77^ (JSTOIS ; ^U-> : ffitt 
X^;i/=2 0 : 1-4 : 1) T»S!U ^67=6^7 7 X£l/T££{fc£® (0. 
20 76g) 

MSCESI pos. )m/z:368([M+Na] + ), (ESI neg. )i/z:344(M|-). 

(5) (2S)-1-[(2S, 3S) -2-7S/-3-^9 1 ;V^>^y^^] 
._ 2 -v-7/-4, 4 - -77;U^D tf □ U 5»4SBfcfi©£jfc 

(2S) - 1-C (2S, 3S) - 2- (tert-7*h^>*;^^V7Sy) - 
25 3-^9 L ;V^>^y-1 , ;W-2-v'7/-4, 4-&7fr*U\£uVi» (0. 56g 
) £2MJ£®tKM (12iL) ^&T?mWl»Ufc. £Sfc8«te2M£ 

MtKM (6dL) SJn^L, MTllJMW^fc..*»«[*»ftx5 1 ;PT«s*U * 
ftfclM7fc«fc*bU$A#»« (35mL) fciI!H»©£fc*HJ£A*ln*.ft# 
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«iJUflET*»U (2S) -1-CC2S, 3S) -2-757-3-*^ 

^>^y<;W-2-^7y-4, 4 -^7;i^otrny unft^x 

5=-;VX-tJV (20mL) fcJg»U 4MM (IftfexT-JMSifc 0. 50mL) SWT 
5 T'jD^fc. tf{liLfcTOt)^«bT, fife»*tU-C«)B<b^«I (0.37g) 

MS (ESI pos.)m/z:246([M+H3 + ), 268([M+Na] + ). (ESI neg. )n/*:244(DHD"), 280 ( 
[M+CL]-). 

5 

io (2S, 4S) -i-[ (2S) -2-7sy-3-^^;uy^/-i';v]-2-v 
7 / - 4 - 7 p tr d u >m$m<D'£i& 

(1) ('2S, 4S) -2- Cr5/;fr/M«=JW (2S) -2- (te 

r t - ^ b ;V^-JV7 5 7 ) - 3 - * ^;K/* / -f JW - 4 - n M u U 

15 ram (3) tnsioj&ttT, (2s, 4s) -2- craysuitfxjw - 

4-7;p^DlfoU5?>4lfflfc* (2. 33g) t (2S) -2- (tert-Trb^v^K 
tf~)V7S.S) -%-*W?9V*L (3.00g) <fcD, ^67^77^ bhX& 
nft&® (4.22g) &#fco 

MS (ESI pos.)m/z:354([M+Na] + ). (ESI. neg. )m/z:330([M-H]-). 
20 (2) (2S, 4S) -1-[(2S) -2- (tert-^b^>^JJV^XJW7S 
j ) _ 3 J <i M - 2 - 4 - 7JWO b!n U 5»©*Jfc 

(2s, 4S) -2 - (7ay#;ufcJU) (2 S) - 2- (tert-7* 

b^->^;u^;v7sy)-3-^5 1 ;v7 r ^y-r;w-4-7;v^otfau> ? >' ( 

4.03g) £N, N-^^*M75H (16mL) fc»#U mkz/7Z)\> (1.3 
25 5g) £fiD;LT, MT?l«FIB«S^Ufc. E«Wt*7KK:*«-, fffifcX^TffltiiL 

m IHI»*iifflU*ETW*U ieS*il/TM'&i <3.49g) 

o 

MS(ESI pos.)i/z:336([M+Na] + ), (ESI neg. )i/z:312(DHQ-). 



42 



WO 02/38541 



PCT/JPOl/09818 



(3) (2S, 4S) -1-t (2S) -2-7$y-3-^J^^JW 

- 2 -5/7 J- 4-7^DKDU 5»HnK*0fcjfc 

(2S, 4S) -1-C (2S) -2- (tert-^h^^;i/^;i/75y) - 

3- ^^;i/^/-f;W-2-S/7y-4-7;i'*DKDUS?> (1.70g) 

5 (UmL) fcigflLJMfrl/fc. 4M»«$s (llmL) M*., WfcUffiU 

llft»#U£. ^^i-J^ffiMt, #&nfc7KM£MX^UTi£#U 
fee 7MB fc 4M 7mfc± h U A?Jc» (12mL) tXLttfr V U 7 A fcJnfcBHftx^ 

tfAfcT&jftfc, «8SWJ£at9JW*ETa8U *!&H#tLT, (2S, 4S) 

io -i-[(2s) -2^75y-3-^5 l ;W/-r;w-2->'7y-4-7;p 
^-ntfnu> ? > (o.sog) no-» (o. 60g) fc^y-JMagflPU 4M 

mm CIHftX^W&fc 0.77mL) O^V^nWH-f^ (22mL) *k 

Sfiffr&tt (0. 75g) &#fc e 
15 MS(ESI pos.)m/z:2t4(W+ffl + ),236(D«+Na] + ), (ESI neg.)m/z:248([M+CL]-)o 
1 H-NMR(DMS0-d 6 , 500MHz) 6 8. 57 (3H, br s), 5. 55 (1H, br d, J=51. 8Hz), 5. 06 (1H, d, 
J=9. 2Hz). 4. 08-3. 90 (2H, m), 3. 83 (1H, d, J=7. 3Hz), 2. 55-2. 34 (2H. m). 2. 12 (IB, i), 1 
. 01 (3H, d. J=6. 7Hz) . 0. 98 (3H, d, 1=6. 7Hz) , 

mmm 1 6 

20 (2S, 4S)-1-[(2S, 3R) -2-75y-3-^h^>^y^;i/] 
-2—>7y-4-7;i/^alfnU^>ttK*o-&ri2 

(1) (2S, 4S) -2- (75/*/W$XJW -1-C (2S. 3R) -2 

- (tert-7h*is*)\<tf~)V7s;) -3-^h^v7'^y<;w-4-7;v^ 

25 mmWl (3) fcfl«©#ffi*C» (2S, 4S) - 2- (75 /fcJWtfXJW - 

4 - 7;V*nKnU <1.18g> t (2S, 3R) -2- (tert-7h* 
'>*JW^X^7Sy) -3-^h^->7^>^ (1.63g) £0, ^67^777 
tltSiM (2.28g) 

MSCESI pos. )m/z:370([M+Na] + ), (ESI neg )m/z:346([M-H]-). 
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(2) (2S, 4S) (2S, 3R) -2- (tert-7h*^#)l4>- 

)V7 s /) - 3 - * h j -f ;M - 2 - «>7 y - 4 - 7 ;w-n tr a u 
&%m5 (2) ira*o*»T?, (2S, 4S) -2- (rs/fcjw^v) 

5 -1-[(2S, 3R) -2- (tert-7h*^#;i/#-;V7$7) -3-*b* 
(1. 96g) 

MS(ESI pos. )i/z:352(Qd+Na] + ), (ESI neg. )m/z: 328 (01-83"). 

(3) (2S, 4S) -1-[(2S, 3R) -2-757-3-.* 

io j <m - 2 - s sjj - 4 - 7;v:*n tr □ u 

»J15 (3) ira»©*ffiT?, (2S. 4S) -1-[(2S, 3 R) -2 

- (tert-7h^5/*;^-;v75y) -3-^h^r>'7^y^;w-2-->7y 

-4-7^Pt!oU5?> (1. 82s) «fc!K «tfi»*tUT3iHft;'&« (0. 61a) 
15 MS (ESI pos.)m/z:230([M+H] + ), 252([M+Na] + ), (ESI ne& )m/z: 2 64(01+0,3") e 

mm 1 7 

(2S, 4S) -1-[(2S) -2-7S/-3, 3 -P*7)V79S -f/M - 

2 - $/7 y - 4 - 7MDeo u 5?>uffliat©^ 

(1) (2S, 4S) -2- (75/*;^-JW -1-C (2S) -2- (te 

20 Ti-7h*>>fi)i-#=.)V7s.s) -3, 3->?^5 L ;w7 , ^/-r;W-4-7;^n 
Stttiii (3) fcww*eD£8nN (2s, 4S) -2 - (7sy*;w#-;W - . 

4-7;i/*at!nU5?>Ufflltt (2.00g) £ (2 S) -2 - (tert-7h^^;P 
' 3j?-JP7Sy) -3, 3— 7*9^7^ (2.74g) J:D, Hk&TWy 77s <h 
25 HM'&I] (4. 14g) 

MS (ESI pos.)i/z:368([M+Na] + ), (ESI neg )m/z:344(CM-H]-). 

(2) (2S, 4S) -1-C (2S) -2- (tert-7 > h^->*)^-^7^ 
J) -3, 3-v > ^5 t ;W^-1';W-2-->77-4-7;V^DlfDU> ? >©'& 
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HUM 15 (2) t®m®*&T?> (2S. 4S) -2- (JUStiM-M 
-1-[(2S) -2- (tert-^h^^;i/fc;V7Sy) -3, 3-v*3^ 
7&S'(M-4-7)V*n\£mVi?> (4. 10g) &&@#£LT»(b'& 
m (2.90g) 

5 MSCESI pos.)m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H]-)o 

(.3) (2S, 4S) -l-[ (2S) -2-757-3, Z-Vt^lW*; 
-OK) - 2 - z s~7 J - 4 - 7)V*U t!n U i?>&W&<D&0, 

mmmis (so traacwfrarc, (2s, 4s> -i-c(2s) -2- cte 

rt-7h^>-^;i/^-;V75/) -3, 3-$>*3^7*7^;W-2-S/7/- 
10 4-7JP^nt!DU5?> (3. 71g) «fcS (2S, 4S) -l-[ (2S) -2-7 

5;-3, 3-^^5 t ;v7^y-r;w-2-v'7y-4-7;^ntfau^> (2 

-25g) (0.'80g) ^63SfiflS-&» (0.92g) ftftfc. 

MSCESI pos.)m/z:250([M+Na] + ), (ESI neg )m/z:262([M+CL] ")„ 
1 H-NMR(DMSO-d 6 , 500MHz) 6 8. 54 (3H, br s), 5. 55 (IE br d, J=51. 5Hz). 5. 07 (1H, d, 
15 J=9. 8Hz), 4. 15-3. 93(2E m). 3. 79 (1H, s), 2. 55-2. 32 (2H, m). 1. 05 (9H, s). 
ftttttf 1 8 

(2S, 4S) -1-[(2S) -2-757-3, Z-V*W?9J<1M- 

2-^7y-4-7;^Dtrnui?>^b7K*^- nmmo&fo 

m&mi7T?&t>ni£ (2S, 4S) -l-[ <2S) -2-757-3, 3- 
20 i?*?)W#J^M-2-i'7;-4-7))s*n}f.UVV> (0.25g) 

' -)V (6mL) \Z®f®U 4 8%H<fb*ilM (0. 14mL) t*M V7a ^l/X-^W ( 
9mL) CD^Ufe«fcJra^.fc. H£> ^-fV7ntf;PX-x;i/ (5mL) SiJP^T 

U ac»l/fcSH8-f V7*Dlf;i/ (17mL) fcifl&Ta#L,fc. IrHilfe^m 
25 LT, te^^tbT^b^fe (0.20g) 

Anal, calcd for ^gFNsO-HBr-HzOiC. 40. 50;H, 6. 49;N. 12. 88;Br, 24. 49;F, 5. 8 
2. Found:C, 40. 57;H, 6. 44;N, 13. 02;Br, 24. 52;F, 5. 83. 

(2S, 4S) - l-[ (2S, 3R) -2-7$;-3-*i L )l>^>?S'fM 
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- 2 - i/7 / - 4 - 7)Vt P \L D U 5> >&$t&<S£f& 

.(1) (2S, 4S) -2- (75y*JMfci>W -1~[ (2S. 3 R) -2 

- (tert-^h^^j^-;P7^/) -3-^^;^^>^/'r;^]-4-7;^^ 
De^uv > >o^ 

5 £%m (3) tn»0*j*T» (2S. 4S) -2- (75/*^#=;W - 
4-7;^Dt!DUS?>*K* (0. 67g) t (2S, 3R) - 2- (tert-^h^r 
5s%JU#-)V7$.S) -3-*?-JWO*>ttO. 5#jfM& (0. 96g) <fcD* 
7*:)V7TZtLXmfc£%l (1.30g) 
MS (ESI pos. )m/z:368([M+Na] + )> (ESI neg. ) m/z : 344 ( CM-H3 ~) 0 
.10 (2) (2S, 4S)'-1-[(2S, 3R) -2- (tert-^h*^*^#= 
3-*?)l1>$;-1M -2-1/7 J- A-7MU\±U U 

(2) fcWfll©*tt7?, (2S, 4S) -2- (75>>#/M«=;W 
-1-[(2S, 3R) - 2- (tert-^h^^;^-^T5/) -3-^^;V 
15 ^>&/4)V\-4-7))s*U}ZuW> (1. 23g) cfcD» IfiT^T^tU 
T3BEHflS-&« (1. 15g) 

MS (ESI pos.)i/z:350(D4+Na] + ), (ESI ne&)m/z:326([M-H]-). 

(3) (2S, 4S) (2S, 3R) - 2 -7£ / - 3 -*^JW*>* 

y-<;w - 2 - s s7J - 4 - n tr n u s^sa&ttO'&j* 

20 " *»«15 (3) fcW»©#8n!* (2S, 4S) -1~[(2S, 3 R) -2 

- (tert-^h*S/***^75y) -Z-**JW9 <MM-2-*s7j 
-A-7MU\iuWy (1.08g) ^O^Sik'&iiJ (0.29g) *%1t* 

MS (ESI pos. )m/z:228([M+H] + )» 250([M+Na] + ), (ESI ne& )m/z:262([M+CL]-). 
H»2 0 

25 (2S, 4S) -l-[ (2S, 3S) - 2 -7S^ - 3 -ttW>9J< M 
-2-*s7;-4-7)V*U\ZW)V>m&MV)&J& 

(i) (2s, 4S) -2- (7s-/#jv#-;w -i-t <2S, 3S) -2 

- (tert-^h^^;^^75y) -3-^5 L ;^>^^^ > ^3-4-7;^ 
d Hoy 
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nmmi (3) tmmoz&x*. us, 4s) -2 - (7^/tuv^jv) - 

4-7MDHP'J^>SiI (0.51g) fc(2S,-3S)-2- (tert-7>=¥. 

?s%)V#~)V7S.;y -3-*?)i*>*>W. (0. 69g) m&r^Wrx 

thX^M^m (0.99g) 
5 MSCESI pos.)m/z:368([M+Na] + ), (ESI neg. )i/z:344([M-H]-). 

(2) (2S, 4S) -1-[(2S, 3S) -2- (tert-7h*>-#;Vfc 

M15 (2) tmm<Dl58kT\ (2S, 4S) -2- (75 / ti)V$-)l) 
10 -1-[(2S, 3S) -2- (tert-^h^^^-^TSy) -3-^^;P 
^>^/l';W-4-7;^otfnUv?> (0.84g) £19, imj^rxti 
TSMlb^rt) (o.83g) 

MS (ESI pos. )m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H]-). 

(3) (2S. 4S) (2S, 3S) - 2 -7^ - 3 -*7)V<>9 
15 / -4-7)V3-u¥uViS>%B.MO&& 

mmmi5 (3) i^O^T. (2S, 4S) -1-[(2S, 3S) -2 
- (tert-^h^^^fc^^y) -3-^^;V^>^y^;H-2-i 1/7/ 

-A-yivJruMuvvy (o. 35g) J; d , 1 T^nfc^t^-^ & 

SMft-artl (O.Hg) £#fc 0 
20 £MM 2 1 

(2S, 4S) -1- (tert-^;V7Sy) 7-fe^- 2 1/7/ - 4 -7JV 

tert-^;V75> (0.47g) Sfh7tHn77> (lOiL) \z®MV. 
(2S, 4S) -l-^ , D ; &7-fe5 1 ;i'-2->'7y-4-7;^nt!PU^> (0 
25 .30g) CD^h^kFD77> (3mL) M£iD*-> *3>o<D#mU 

^X^X-^WcMSt/Wt^MU &<fe)|&*2:LT (2S, 4S) -1 
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- (tert-^;l/7^y) 7 W- 2 - '>7; - 4 - 7Mn Hn <J y> (0. 
26g) mt£o Z^CD. — BP (0.25g) ft, »»bfc4Mtttt (BKx^JMWK, 0. 3mL 

fi»*tl/T*Hft;'&* (0.28g) ft#fc. 
5 MS(ESI pos.)m/z:228([M+H] + ), 250([M+Na] + ), (ESI neg. )i/z:226(W)~). 262 ( 
[M+CL]-). 

1 H-NMR(DMSO-d 6 , 500MHz) 6 9. 10 (2H, br s), 5. 56 (1H, br d, 1=52. 9Hz), 5. 09-5. 06 ( 
1H. m), 4. 16(1H, dd, J=24. 4, 12. 5Hz), 4. 120H, d, J=16. 5Hz), 3. 88 (1H, d, J=16. 5Hz), 
3. 86 (1H. ddd, J=39. 9, 12. 5, 3. 3Hz), 2. 54-2. 40(2H,m), 1. 33 (9H, s). 

io mmm2 2 

(2S, 4S) -2-->jy-4-7;^o- 1- (-fV^D^T^y) T± 

mtkM2 itnm<Dism^ -iv-fuwr^y (o.65g) t (2s, 4s) - 

l-^n^7iz5 ; JU-2-v'7y-4-7;i/^-at!DUv f > (0. 50g) <fcO> ft£ 
15 »*£LT»BflSfc» (0.16g) ftfrfc. 

MS (ESI pos.)i/z:2l4([M+H] + ), 236([M+Na] + ), (ESI neg. )m/z:212 (DJ-HT), 248( 
[M+CL]"). 
^£#12 3 

(2S, 4S) -2—>7/-l- (i/^P7°nk!;V7Sy) 7^^-4-7 
20 )V* O tf D U >^E^©^^ 

^JS^I2 liW«0*tfeT, *>£o:/nt£;K75> CO. 86s) £ (2S, 4S) 
-1 -^U^Tt^JV^ 2 -i/7 J - 4-7Mu¥nV~J> (0. 71g) £D, ft 
6»*tl/T«jB^« (0.28g) £#fc. 

MS (ESI pos.)m/z:212(Bi+H] + ), 234(Bi+Na] + )> (ESI neg. ) m/z : 246 ( [M+CL] _ ) . 
25 *2il0iJ 2 4 

(2S, 4S) -2-->7/-l- 7^^-4-7^ 
:fr D fcf D U 5?>i»*©^J« 

11^92 ltWttO^tt*^ ^n7*3\?V7S> (1.07g) £ (2S, 4S) - 
l-7D^7i:5 1 ;V-2-v'7y-4-7;V^Citfn'J> ? > (0. 71g) ±D» ftft 
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»*£UT»Bfc£tt (0.31s) **fc. 

MSCESI pos.)m/z:226([M+H] + ) 4 248([M+Na] + ) ) (ESI neg. )m/z:260([M+CL]-). 
SflltM 2 5 

<2S, 4S) -2-^77-1- &9W07frT5.S) 
5 frOru bf o u > J >*mtS©^ 

««2 ltHflKO^Sf^ ^D^>^7S> (1.28g) i. (2S, 4S) 
-l-7*P ; E7ir5 i ;i'-2-v'T/-4-7;^DtfnU> ? > (0. 71g) ±0, & 

&mmtvTi&m4b&® (o.58g) 

MSCESI pos.)i/z:240([M+B] + ),262([M+Na] + ), (ESI neg. )m/z:274([M+CL]-). 
10 *IS^J2 6 

(2S, 4S) -2-v-7/-4-7;^0-l-[ (l-tHn*^^) • 
£ u ^>f;KT 5 J 3 7-fe5 L ;i' t: n U 5?>ittMfc©£j£ 

H»2 1t»©^ST, (l-th'D^^W^n^^JS^ ( 
0.59g) i (2S, 4S) -1 -^n^t^- 2-^77 - 4 - 7;i/tn Hn 

15 U5*> (0.60g) J;D, «!6»*tUT««ft:^* (0. 51s) S#fc. 

MS (ESI pos.)m/z:'292([M+Na] + ), (ESI neg )m/z:268([M-H]-), 304(CM+CL]-). 
1 H-NMR(DMS0-d 6 , 500MHz) 6 8. 99 (2H, br s), 5. 68 (1H, br s), 5. 55 (IE br d, J=52. 4 
Hz), 5. 08-5. 05 (1H. m), 4. 17 (1H, br d, J=16. 5Hz), 4. 09 (1H, dd, J=23. 1. 12. 2Hz), 3. 9 
8(1H, br d, J-16. 5Hz), 3. 82 (1H. ddd, J=39. 3, 12. 2, 3. 1Hz), 3. 51&3. 48 (2H, ABq, 1=12 

20 . 6Hz), 2. 56-2. 36 (2H m), 1. 86-1. 68 (6H, m), 1. 59-1. 48 (2H, m). 

(2S, 4S) -2-i/7'S-4-7ArtU-l- (3 f V^n#*^D t! 
;i/7 5 / ) 7-fe^l/ tf D U 5> >tttttt©*J& 

3— fy7 , D#*5^7'nlf;VT5> (1. Is) Sfh7tH077> (15mL) 
25 mmV. *#T(2S,.4S) -l-7P ; E7'fe5 ; ;i/-2-->77-4-7;V^ 
DKDiJS?> (0. 45g) Of h7tl<n75> (5nL) SHftftlO*.,' ®^<0#$§. 

U fflrcHHWUfc. ^^iETMt. *na#;w*te**U W$*B 
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: 1-2 5 : 1) T^ISbfc. #e»nfc^g^^X^l/X-x;V (5mL) \Z®MV 
, 4M&E (iimx^VM, 0. 33iL) OylfJU-f^ (40mL) &J£fc, 

5 tVXmit^m (0.32g) 

MS(ESI pos.)m/z:272([M+H] + ),294([M+Na] + ), (ESI neg.)m/z:270([M-Hj-X 306 ( 
[M+CL]-). 

(2S, 4S) -2-V-77-1- (^^P^-^^VTS/) 7±?)V~4-y 
10 n tf O U 5? >:&^&©£/& 

HM2 7 tmm<D5&?~>>7X2*?73 L )V7S.> (LIB) t (2S, 4S) - 
1 -^nt7-bf;V- 2 - 30V-4-7;W-BKn U (0. 45g) frSfcfi© 
*tbT3fflft^« (0.29g) 

MS(ESI pos. )m/z:282([M+H] + )> 304([M*Na] + ), (ESI neg. )m/z:280([M-H]-) 4 316( 
15 Di+CL]-). 
mt&W2 9 

(2S, 4S) -2-->7y- 1 "[2- (3,.4-^^>7x-JV) X^W 

7 5 y 3 7-fe^i/- 4 - 7)V*u hd y 5?>ttttifio^ri6 

g%012 7 tlHTO^ST-2- (3, 4-5>* h^v^xXjl/) lW5> ( 
20 0.5g) t (2S, 4S) -l-^7t^-2->7;-4-7^DHn 
U5» (0. 25g) ^5«S6»*ibT«ft^«l (0. 24g) 
MS (ESI pos.)i/z:336([M+H3 + ),358(tM+Na] + ) l (ESI neg. )m/z:334([M-H]-), 370( 

DI+CL]'). 
3 0 

25 (2S, 4S) -2—>7y-4-7;^D-l -[ ( 1 MrS'jWl'- 1 

(l-*h*S/;Wl*-l-;WW Xf)l>7S.>fflk& (0.74g) ^rb7kh*D 

(7.5mL) iX^y-;P (2. 5mL) OMKIIU *£T» 
Dt!;i/75> (0. 92mL) £in*.T*fnLfc&, «WX (2 S, 4S) - 1 -t/O 
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*:7tt)l>-2-i'7y-4-7)l*u¥uVi;> (0. 62g) tiiaX.1t. ft&T, 
fflSSfrK Jtfi»*ibT«iflS^« (0.07g) 

MS (ESI pos.)m/z:258(CM+H] + ), 280([MINa] + ), (ESI neg )m/z:292([M+CL]-). 

5 $mwsi 

(2S, 4S) -2-5/7/-4-7;W*-D-I-[ (2-kHn^-l, 1 . 

Hig^2 1 tmu<z>*&~e. 2-7$.;-2-* : ?)V-i-7un;-)i (o. 

71g) £ (2S, 4S) -l-7*P i E7'fe^;W-2—>7/-4-7;^pfcfnU 
10 (0.54g) *ttfi»*il/T«Bft^« (0. 62g) 

MS(ESI pos. )m/z:244([M+H] + ), 266([M+Na] + ), (ESI neg )m/z:242 (Dfr-KT). 278( 
DI+CL]-). 
HJSfll 3 2 

(2S, 4S) -1- (2-7^T>^jl/7$y) 7-^^-2-^77-4- 
15 7;kfrn y 

*«W2 7in*©^Tt*T2-7^>^>75> (0. 4g) <h (2S, 4S) 

- 1 -7n ; £7'fe^;i'-2-^7y-4-7;v^ntfnu^>(o. 25g) 

^tvxmmit^m (o.23g) zmc 

• MS (ESI pos.)m/z:306([M+H3 + ),328([M+Na3 + ), (ESI neg )m/z;304([M-H]-), 340 ( 
20 Qi+CL]-). 

mmm 3 3 

(2S, 4S) -2-i/7;-4-7)V*U-l- ( 1 -b Hta^- 3 -7^ 

t>^;v7s/) j^sweny 

*«W2 7tra«IO*ttT?, 3-757- l-7^>^y-;K0.70g) £ ( 
25 2S, 4S) -l-'?U*:7±5')\'-2-$'7;-4-7)V*U\*W) 9 J> (0. 
47g) £0, fcft»*i:LT*«fe£tt (0.42g) £#fco 
MS (ESI pos.)i/z:322([M+H] + ) > 344([M+Na] + ), (ESI neg )m/z:320([M-H]-), 356 ( 
DJ+CL]-). 
H^f!i3 4 
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<2S, 4S) - 2- : s7s>- 4-7JVXU- 1 - 

4-7$/ - l-7?y>* (0.5g) $rh7tHD77> (lOiL), X 
5 J-)\ (5mL)KMU %WV (2S, 4 S) - 1 -7 n^ETir^;!/- 2 
5 7y-4-7;i/^-Ok°d>Jv f > (0.45g) £StJ;L ^<*9#*&U ^iST 1 $& 

ft«wa*asijuj«£ETaMgbfc. »^u*W7A^D-?h^77^ ess 

Pi^i;/7nD^A : 2 5%7>«7«^=4 0 : 1 : 0. 

10 1-10:1:0.1) T?tt«b&. #6n&Wi*WII^ (5mL) 

, 4MM (BB6x?;i/»Jfc 0. 30mL) fc*»T«n*.fc. tfriiiU&**ftft» 
®U iiXfJWl, M6»*tUTaaift;^« (0.27g) 
MSCESI pos. ) m/z : 322 ( [M+H3 + ) , 344([M+Na] + ), (ESI neg.)in/z:356([M+CL]-). 
ntfoM3 5 

15 (2S, 4S) - 2 - s s7 S - 4 -7 1 - ( 1 h3r~>- 3 -7^V 
>^;U75/) TW^KnU 

«f!i3 4 tmuvjjmm h**s- s -7?-?>*>7s.>(.o. m) t 

(2S, 4S)-l-7P ; E7-k5 1 JV-2->7;-4-7;!/tnHD'J^>(fl 
. 17g) 3&>S (2S, 4S) -2 -->7y-4-7;i/^D- 1 - (l-*h*>— 
20 3-7^V>5 1 ;i/75/) 7±7)V\£W)i?> (0. 23g) £#£ 0 (0.2 
2g) fclStX^JP (4nL) \Z®ffiL, 4Mmm (SSlf^ 0.20mL) £5n* 

&. HfciSfScfo^x^Px-T-;!/ (8mL) *nnA«ffflbCT««Sit5lbT, ft& 

»*tUT«jBft^« (0.10g) .£#fc 6 

MS(ESI pos. )m/z:336([M+H] + ), 358([M+Na] + ), (ESI neg.)m/z:370([M+CL]-). 

25 $mm 3 6 

(2S, 4S) -1- (1-7^>^)V7$J) 7tt)\s-2-$/7S-4- 

HI£0iJ3 5iW07j^l?l-7^T>^>75> (0.45g) £ (2S, 4S) 
- 1 -7*P : £7-fe^;i/-2-->7/-4 -7;^Pt!P ) J> f > (0. 235g) 3&>£>& 
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mmtbxmmit^ <o. ib«) 

MS (ESI pos.)m/z:306([M+H] + ), 328([M+Na] + ) > (ESI neg.)m/z:340([M+a]-). 

mrnrn 3 7 

(2S, 4S) - l-[2-[ (5-^DOtfUv J >-2— i)V) 7Sy]X^ 
5 75 7] 7tt)V- 2 —>77 - 4 -7)V*U tf n U S>>Xiim:&<Z>£j& 

(1) (2S, 4S) -1-[N- (tert-^h^^;i/fc;W -2-[(5 

- £ n a fcf U v> >- 2 — < ;» x?\^7 5 J~\7±^)V- 2 - s s7 J - 4 

- 7 DtfnUv 5 

2- (2-757X^1/757) -5-^anh!'J>'> (1. 54g) &x.?;-)V 
10 (15mL) fc»#U TOT (2S, 4 S) - 1 -^nt7t?>- 2 - S'TV - 
4-y;i/^-DtfDUv ? > (0.71g) Of^tHD77> (15mL) ^»JnA. & 

tf*-h (1.96g) 0fh7kh*n77> (lOmL) ,ktf$M V ~7u Kfrxf- 

jvts.> (0.521L) m&vm&vimrem&Lfc. mm&M&Tv&v 

= 2 : 1~»B*X^©J« rmmV, ife7 ; E;P77XibTSiM (1. 
07g) 

MSCESI pos.)m/z:448([M+Na] + ), (ESI neg)m/z:424([M-H]-)o 
(2) (2S, 4S) -l-[2-[ (5-^ontTU5?>-2— 757]X 

20 ^;i/75 y]7-fe^;p- 2-1/7 J- 4-?)V*u if n u s^x&syfiO'&ric 

(2S, 4S) -1-[N- (tert-^h^^JVfc;i/) -2-[ (5-^DP 

ifus?>-2— r;w 7^y]xg i ;v75/]7'fe^;w-2-v'7y-4-7;^ 

ntTDU5?> (1.02g) ftl. 4-^W> (2. 5mL) TOT4M& 
» (1. 4-^^>m 7.5mL) ftjo*, TOTlPfK&^b&o Efcttfc 
25 h;kr> (30mL) fciq*., ft6tlfc»**^^y-;V (2nL 

) fcgtfU h)VJL> (50iL) fcJDAJKlTfJIWlfc. #rfflbfc*»£»U 
> «t6»*iLT3WM5<r* (0.75g) 

MSCESI pos. )m/z:326([M+H] + ), 348([M+Na] + ), (ESI neg )m/z:324([M-H]-), 360 ( 
[M+CL]-). 
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m&ms 8 

(2S,. 4S) -2-^7/-4-7;^n-i-[2-[dfU^>.-2—f;u 

) 7 5 7 3 x^;W7 5 737 -fe^P tf D u 5? 

(1) . (2S, 4S) -1-[N- (tert-^h*^*JP#=JW -2-[(tTU 

5 -7>-2 — i)V) 7s/]x5 L ;i/75y]7-fe5 1 ;i'-2— >7y-4-7;^otf 

«0!]3 7 (1) fcm*©>*an?2-- (2 -757X3\>V757) KU5» (0 
. 82g) t (2S, 4S) -l-7o : E7il5 1 ;i'-2-«>7y-4-7;^ntrn 
Uv^ (0.71g) jfc&^&T^l^y^fcl/tSfllffefc* (0.60g) 
10 MSCBSI pos. )m/z:414([M+Na3 + )» (ESI neg.)m/z:390([M-e]-). 

(2) (2S, 4S) - 2 —>77 - 4 -7;M*P-1- [2 -[ (KUS?>-2- 
-i ;W 757] x^;i/7 5 7 3 7iz t! a >J -7 >x*gm&©£$ 

5WS«3 7 (2) iWfllO^ttT!, (2S, 4S) -1-[N- (tert-7>* 

->*;V3j?x;w) -2-[ (trus^>-2 — ow 75 73x^;v75 737ir? 1 ;i/- 

15 2-'>7/-4-7;V^DtfPU> ? > (0.54g) «fct), *Rfi»*il/T«B^«f 
(0.27g) 

MSCBSI pos.)m/z:292([M+H] + ),314([M+Na] + ), (ESI neg. )n/z:290(DHD~). 326( 
CM+CL] ") o 

20 (2S, 4S) -i-C2-[ (5-7ay*;i/toi/t!U'7>'-2— r;w 75 

7] X5^;P7 5 7 ] 7-fe^V- 2 - *>7 7 - 4 - 7;!^a M P U "7 >c3HMfc©-& 

(1) (2S, 4S) -1-[N- (tert-7h^'7^;^x;W -2-[ (5 
-75/^7;^x;HfU-77-2-<;W 75 73X3MP75 73 7^^- 2- 
25 zyTS-A-yfrHrU-MuWXD&fc 

»J3 7 (1) £ftU<D%m?2- (2-757X9MV75 7) -5-75 
yjtj;^-;!/tfU> ? > (1.08g) £ (2 S, 4 S) -1-7*0*7*^-2-5/ 

7/-4-7;i/^nt!PU'7> (o.7ig) ffi^m^r^yT^tbxmmit^ 

(0.36g) £#fco 
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MS(ESI pos. )m/z:457([M+Na] + ), (ESI neg. ) i/z : 433 ( [M-H] ~) . 
(2) C2S, 4S) -l-[2-[ (5-7$;U)Vtf-)l¥VV>-2-'()l) 
73/] 3 / ] 7±^)V- 2 - 5/7 / - 4 - 7;i/*D E □ U 

5 7 (2) i:H«©^ftT?, (2S, 4S) -1-[N- (tert-7h* 

-2-[ (5-7sy*;i/^-;i/tfu^>-2— -ow 73/]x 
9 L ;P7sy]7-fe5 t ;i/-2-v7/-4-7;^Dtfaui;> <o. 32g) $ 

MS CESI pos.)m/z:335([M+H] + ) > 357 ([M+Na] + ), (ESI neg. ) m/z: 3 33 ([M-H]"), 369 ( 
10 [M+CL]-). 
*»4 0 

(2S, 4S) -1-[[(2S) -2-7S.S-2-is#n'\*z/)V)7-t ! ?)V] 
- 2 -5/7/ - 4 -7)V*U t!D U 5»*»tt<D*frj* 

(1) (2S, 4S) -2- (75/^;i/fc;P) (2S) -2-7/i/tf 
15 vx;v/ h^r^*;i/#=;P7S / -2-5/* 7±.^M - 4-7)V% 

&ttm (3) iw*o^i*T, (2s, 4S) - 2- (73/;fr;i^x;w - 

4-7^*OKnU5?>«*' (0.30g) ti (2S) - 2-7)^l/-;i//h^ 

5/*;p#-;i/73/-2-j/^b/s*^;w»fat (o.7ig) ^7^77 

20 XilTSIM (0. 88g) 
MS(ESI pos.)m/z:516([M+Na] + ). 

(2) (2S, 4S) -2-i/7/-l-[[ (2S) -2-7;i/^-U-;^h^5/ 

*;WfcyV75 / - 2 u^-i/M7^)V\ - 4 -7;k*n fcfa y s?>0 
M • 

25 mmmi (4) fcm*i©;wsT, (2s, 4S) - 2- (73/#;i/#:i;i/) - 

l-[[ (2 S) -2-7^*l/n;M h^i/*;l/^-;i/75/-2-i/^OA^r 

5/;H7-fe^;W-4-7;i/^atfDue?> (o.86g) £0, ifeT^j^ti 
Tmmfc&m (o.76g) 

MS (ESI pos.)m/z:498([M+Na] + ), 

55 



WO 02/38541 



PCT/JP01/09818 



(3) (2S, 4S) -l-[[ (2S) -2-75>'-2-^PA^^JV]7-fe 
~2-i/7J~ 4-7)V*U t!P U ¥>1&W&<D&1& 

mmmi (5) tvmv>*&t* (2s, 4s> -2-^yy-i-cc (2s) 
- 2 - h^->*;i/3^-;i/75 j -2-5/0 u^i/M rt^M 

5 -4-7;V^DHDUv ? > (0.73g)',fcO> ^fi»*iUT«Wb"&« (0. 27g) 

MS(ESI pos.)m/z:254([M+H] + ), 276([M+Na] + ) > (ESI neg.)m/z:252([M-H]-), 288( 
[M+CL]-). 

mmm4 1 

10 (2S, 4S) -1 -[ (2S) -2-75y-4-[[5- ("OSW^S^V 

fc;u)A >^;u7 s / ] a ;p#-;n / -f - 2 - ^7 / - 4 - p e 
^Bfi«S4 0tH«©^ffiT?» (2s, 4S) -2- -4 

-y )V*U\ZUV V>1jfiB&L (0. 30g) fc[ (2S) -2-7M^Mh^> 

tf-M7#>m (1.07g) <kO, ^fiT^V^yZtbTM^tl (0. 16g) & 

MSCESI pos.)i/z:447( [M+H] + ) , 4 6 9 ( QJ+Na] + ) , (ES I neg.)m/z:445([M-Hj-),481( 
tM+CL]-). 
20 H»J4 2 

(2S, 4S) -1-[[(2S) -2-TSy-6-^>^^^^^ 
75/3 A^+M «f ;W - 2 - 5^7 7 - 4 - 7 Jl/#P fcf P U i> >$aHjL0%& 
(1) (2S, 4S) -2- (7^7^;i/^-;W (2S) -2- (te 

25 y-r;i/3-4-7;v^-Ptfp'Ji?>o-&^ 

(2S, 4S) -2- (7$y*;vfc;u) -4-7;^p^p , J> f >^ms 

(0. 30g) <£: (2S) -2-tert-7h^^*;^-^75 7-6-[A>i?;^ 
^^*;v#-jW75y]A*i3->tttFn^r5/::t4<K-Y5 Fi^fJV (o.7ig) 
ft^pWWO'ATS h* (5mL) tc||t, ^ V7Ptf;i/75 > (0. 26mL) &JD 
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7=E)V7 7 7st \sT$MSC&m (0. 69g) 

MSCESI pos.)m/z:5l7([M+Na] + ), (ESI neg. )i/z:493([M-H]-) . 

(2) (2S, 4S) -1-CC (2S) -2- {\ti\-7Y ! **si3)Vi£-)V7S.S 

^asm (4) fcwHtoasrc, (2s, 4s> -2- - 

l-[[ (2S) -2- (tert-^h^^;V^-;V75y) -e-'OSW** 
^;i/^n;i/T5y]A^-y-y>f;i/3-4-7;^ot!PU> ? > (0. 65g) £0, & 

10 &7 : &)V-7 77,£LT : &m&® (0.36g) 

MSCESI pos. )m/z:499([M+Na] + ), (ESI neg. )m/z:475([M-H3~). 

(3) (2S, 4S) -l-[[ (2S) -2-75/-6-^>^;W^~>*;^ 

-;i/75 y]^\^U-/-r;W - 2 -^77 - 4-y)V^ru\fn u >>>«&©£■/& 

(2S, 4S) -1-[['(2S) -2- (tert-^h^>'*;i/fc;W75 7) 

15 - 6 -^>^)v^ s yij)v^=-)V75. /]^*y-/-r;w - 2 - >ov - 4 -7;p 

^•Dt?nUe?> (0.34g) ftl, 4-5>**U"> (2.0lL) Kl*#U 4MM ( 
1. 4-i?^U->M, 2.O1L) ZHnZ-T, tfiTJ2. 5B#TO#bfc. «g^t& 
«ET»ttU tenmC2-yn/U-JV (3. OmL) )V O.OmL 

) fcjnATSBSiU -rv^Dtf;i/x-x^ (lOmL) ^Jra^fc. *?fc£o. 5P#|ffl 

20 &M#LWffl*J8tt£aMll/T, *Sfe»*a:LT«ji^« (0.27g) 

MS(ESI pos. )m/z:377(Ql+H] + )» 399([M+Na] + ), (ESI neg )m/z:375 (W-BQ-), 411 ( 

[M+CL]-). 

HStS#!l 43 

(2S, 4S) -2-v7y-4-7;i/^0-l-[[ <2S, 3 S) -3-*^ 

25 ;w - 2 - * ^;V7 5 y ] ^ y -f M a u u 

(1) (2S, 4S) - 2- (7=L;%)VX~)l) -1-[(2S, 3S)-2-[ 

n— (tert-7h^#;i/fc;i/) -N-^;W7sy-3-^5 L ;^>^/< 
Hjfcflii (3) tpi^©^T, (2s, 4s) -2- (7ay*;^-;v) - 
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4-7)V*U]duVi?>imM (0.67g) t (2S, 3S) -2-[N- (tert- 
7 h -N-^]75; - 3 - ^f M>^>t (0 ; 98g) «fc 
?K fcS7*;K7 7*£l/t«BMt#to (1.35g) 
MS (ESI pos. )m/z:382([M+Na] + ), (ESI neg. )m/z:358([M-H]-) 0 
5 (2) (2S, 4S)-1-[(2S, 3 S) -2-CN- (tert-7>^^;V^ 

-N-^5 L ;W7sy-3-^5 l ;i/^>^y-i > ;w-2—>7y-4-7;i/ 

(2) tmn<D-%&T\ (2S, 4S) -2- (75 J 
-1-[(2S. 3 S) -2-[N- (tert -N-pWW 

io 7ay-3-^5 L ;i/^>^y-rjw-4-7;^ntfau> ? > a. 32g) & 

&7 : Z)\''7 7*iilsXmmft&® (0.89g) 
MS (ES I pos. ) m/z : 364 ( [M+Na] + ) , (ES I neg ) m/z : 340 ( [M-H] ") . 
(3) (2S, 4 S) -2-v-7y-4-7;i/^n-l-[[ (2S, 3S) -3- 

2 - pwkt s y ] y -f ;w tf □ u ^>m®&®£/& 

15 *^J15 (3) t^CD^fe-e, (2S, 4S) -1-[(2S, 3S) -2 

;^;w-2->7;-4-7;vtPt:nije;> (o. iog) «kD, &fif&3fc£i<T- 

SMfb-a-tl (0. 053g) 

MS(ESI pos.)m/z:242([M+H] + ) 1 264([M+Na] + ) ) (ESI neg. )m/z:276([M+CL]-) 0 
20 WJ4 4 

(2S, 4S) -l-[[ <2S, 3R) -2-757-3- (tert-7h*-> 

) ]^y-r;w-2-^7/-4-7;u^Dtfnij>?>ig^©#^ . 

(1) (2S, 4S) -1- (tert-^h=¥^;W^;V) -2-^77-4- 

7;w:to tray 

25 *»J15 (2) il^iO^ST*, (2S, 4S) -2- (75 /^VfcJl') 
-1- (tert-^h^v-*;Vfc;W -4-7)V*n\duVV> (10. Og) 
&t£»*<hLT;giJlfl^ (9.23g) 
MS (ESI pos.)m/z:237([M+Na] + ). 

(2) (2S, 4S) -2-->7y-4-7;^nt!nu> ? >^^©^ 
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mt&miB (3) tR*0*ttT? (2S, 4S) -1- (tert-7* h*r 9 s*)\' 
tf-fr) -2- s s7 J-4-7)V*U\ZUVV> (8. 99g) iD, 
TJBWfl:^* (5.76g) £*#fco 
MS(ESI pos.)m/z:115([M+H] + ), (EI pos.)m/z:114([M] + )o 
5 (3) (2S, 4S) -2- s s7;-l-[{ (2S, 3 R) - 2 -7;k*]/-;M 

. h^->^;vfc;i.75y-3- (tert-^h^-» ]y^y-f;w-4-7Ji/^p 

(3) fcHfiSO^Sn?, (2S, 4S) -2-->7/-4-7;^D tf 

P U (0. 30g) £[(2S, 3R) -2-7W^ht^ 

10 ^;P7£7-3- (tert-7>*S') ]7*>& (0. 80g) «kO, »W7 

*fcLTaEBHfrfr» (0.87g) 

MS(ESI pos.)m/z:516([M+Na] + )o 
(4) (2S, 4S) -1-[[(2S, 3R) -2-757-3- (tert-7*h* 

5/) ] ~J9 J<< M - 2 - 1/7/ - 4 - 7;w*n fcTo U ^>*tt*©^J* 
15 (5) (2S, 4S) -2-i/7/-l-[[(2S, 

3R) -2-7;^l^~;Mh ;; lr^;i'fc;i/75y-3- (tert-7*h^)3 

7*^/-f;W-4-7;V^-ntraU'7> (0. 71g) «k0, «Efe»*tUT«BflS^ 

« (0. 28g) 

MSCESI pos.)m/z:272([M+H3 + ),294([M+Na] + ) J (ESI neg. )m/z:306 ([M+CL]"). 
20 ^4 5 

(2S, 4S) -2-i/7y-4-7^0-l-[[ (3S) -1. 2, 3, 4 

(1) (2S, 4S) -1-[(3S) -2- (tert-7'b^v'*;Vfc;W ~1 
,.2, 3, 4-rh7kHn-fy^ U >- 3 2 --77/ - 
25 4-7;i/^nen'j$?>©^ 

mmmi cs) tH*©*aT, (2s, 4s) -2— >7/-4-7;v*nH 

□ U 5?>ttlKfc (0. 69g) t (3S) -2- (tert-7*h^">*;V^W -1. 
2, 3, 4-^h5tl«D-fV^/U>-3-*;^>tt (0.«g) J:D, 
t&*fcl/T*BflJ&*l (0. 83s) 
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MS(ESI pos. )m/z:396([M+Na] + )> (ESI neg. )m/z:372([M-H]-). 

(2) (2S, 4S) -2-i/7/-4-7;p^D-l-[[ (3S) -1, 2, 3 
, 4 — r b 5 k H n-f V U >- 3 — f JW # jj/#x;W tfn U 
J* 

5 (2S, 4S) -l-[ (3S) -2- (tert-^h^^;i/#-;i/) -1, 2 
, 3, 4-rh5bFP-f V^y U >— 3 — - (M%)V#~)],-2- i s7S-4- 
7;i/^-PlfPU^> (0.30g) ftx^y-;P (6aL) K:«»L3K»l/fc. 
*»« (3mL) SiDA, DSi$7#aiLniai»bfc, ( 

6mL) teumm^mm csbd &jQ^MTiHit#bfc. imi)itaHiu 
io #e>nfc^^v?x^;i/x-5 i ;i/T*i5fe^Lm (2mL) fc»*u m 

Kx^P (10iL) CiTbf:. :o^l;i?IfJH-fjl/ (lOaL) *Jnittlfaj . 
Ufc^feSatmU 1111^1.-^1^1-7^ (1:1) TSfe#LT, 
M*ibT«^ (0.1 9g) 

MS(ESI pos.)m/z:274([M+H3 + ). 296([M+Na] + ), (ESI ne& )m/z:272([M-Hj-), 308( 
15 [M+CL]-). 
H»J4 6 

(2S, 4S) -2-^>7y-4-7;^P-l-[[ (3S) -7-kKD^> 
-1, 2, 3, 4-fh5tFD'fV^U>-3- f;W*;V*x;W t!DU5? 

20 (1) (2S, 4S) -l-[ (3S) -2- Oert-r/h^tfJl^X^) -7 
-kFD^-l, 2, 3, 4-rh7kh;o-f y^iJ>-3-f;P]jt)M- 

)v~ 2 - 4 - 7;v^-p tf p u 5?><d£j& 

(3) ttim<D%8n?> (2S, 4S) -2-^Ty-4-7;i/^Ph? 

w)z?>mmM. a.ug) t (3S) -2- (ien-7h*is%M=L)V) -7- 

25 kHn^-l, 2, 3, 4-xh7fcKP-f7*/U>~3-ft;i^>m (3. 
OOg) «k!K fcfi7t;P7 7*£bT««fcaW (2.81g) 
MS(ESI pos.)a/z:412(Dl+Na] + ), (ESI neg.)m/z:388([M-H]-). 
(2) (2S, 4S) -2-y7/-4-7MD-l-[[(3S) -7-tHD 
2, 3, 4-rh7tHD^V^ U>- 3 — f^JdM^KD 
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mMPH5 (2) tmm>%&r, (2 s, 4s> (ss) -2- (te 

rt-^h^S^I/fcJW -7-kKo^v—l, 2, 3, 4-f h^tHD-f 

v*/ U >- 3 -^r;W*;i/fc;i/- 2 - s yj; - A-ymu trn u s» (o. 3 

5 Og) *>6»*fi»*£l/TMfc#» (0.1 2g) 

MS (ESI pos.)m/z:290([M+H] + ), 312 ([M+Na] + ), (ESI Beg )m/z:288([M-H]-), 324( 
[M+CL]-). 
3EK0H4 7 

(2S, 4S) -2—>7y-4-7;U^P-l-[[ (3S) - 7 h^->- 

io l. 2. 3, 4 - f h 7 1 Hd^ y + ; u >- 3 ->f ;W A to u y > 

(1) (2S, 4S) -1-[(3S) -2- (tert-^h^^*;^-;W -7 

-*h*i/-i, 2, 3, 4-xh5th*D-i'y^yu>-3-<;w^;^-;v 

-2-^77 -4- y)V*U\iu U 5»©£jfc 
15 <2S. 4S) -1-C (3S) -2- (tert-^h^-$/*;i/jHzi;W - 7-t 
Ha*5/-1, 2, 3, 4-7-b5kKn-f y^y U>-3— r;W#;W5— ;v- 
2-'>7>'-4-7;W^ntfDU^> (0. 63s) *N, N-W^JP^ATS H 
(5mL) fciffi&U ^^{b^^ (0. 15mL) *WM*'JW (0. 25g) £Jn*. 

20 . 5 ummmk, m\mtm^ v ^himm.^xsmm.^ v u u A?m 

42g) 

MS (BS I pos. )m/z:426 ( [M+Na] + ) , CBS I aeg ) m/z : 402 ( Dfl— BO ") . 
25 (2) (2S, 4S) -2— >7y-4-7^*n-l-[[ (3S) -7-*h* 

5/-i, 2, 3, 4-rh^t:HP-ry^7u>-3— r';n^;^-;wtrnu 

H»J4 5 (2) £rafc©£ScT?, (2S, 4S) -1 -[ (3 S) -2- (te 
rt-:/h**>*/MfcyV) -7-*b*3/-'l. 2, 3, 4 -5=- h^fc FD-T V 

61 



WO 02/38541 



PCT/JP01/09818 



*rJ U y~ 3 — 2-1/7 J- 4-7)V*U tTD U ^> (0. 30g 
. ) #S**fe»*£l/T««fe£* (0. 12g) 

MS(ESI pos. )m/z:304([M+H] + ), 326(Ql+Na] + ), (ESI neg)m/z:338([M+CL]-)„ 
l»J4 8 

5 (2S, 4S) - l-[ (3S) -7-7$;M-;^h^-l, 2, 3, 
. 4-xh7fcKD-rV3V U>-3— t MX )\/$-)},- 2 -S/7S -4-7 )\> 

(1) (2S, 4S) -l-[ (3S) -2- (tert-^h^r->^J^-;i.) -7 

2, 3, 4-fh7th'n^fV^iJ>-3 
io -*f jw 2 - : s7J - 4 -7)V*U \ZU I) 

&SS0S4 7 (1) (2S, 4S) -l-[ (3S) -2- (te 

rt-^h*5/*;l'#=;W -7-tHD^-l, 2, 3, 4-fh7kFD>f 
y *y U >- 3 f ;w * )\/$-)V- 2 - ->7 y - 4 - 7 ;i/*n M u u >>> (0. 6 
Og) t^o^7-th7SH <0. 32g) ^&«lfi©*iUT«HflS-fr4ll (0. 55g) £ 
15 flMt. 

MSOESI pos.)m/z:469(Qi+Na] + ), (ESI neg )m/z:445([M-H]-). ' 

(2) (2S, 4S) -1-[(3S) -7-7$/M^JWm-l, 2 

, 3, 4-TY?\i\ t u^y*;v>-3->(Mii)\,i£-)v-2-i'7;-4- 
7)V*u trn y 

20 (2 S, 4S) -1 -[ (3 S) -2- (tert-^ h*->#;i^X>]/) - 7 -7 

2. 3, 4-^h5fcKP-f V*/ U>-3— Y 
M%)l#~)V-2-~>7/-4-7)lj-U]£nV (0. 30g) (1 
2mL) fcfflHSU 4M&& (IWX^/HMt 12mL) £»Tin?L «1 

an»i«ffl»i/fc. «x^;i/ (i2mD ttmvi£*®mmssL, rax 

25 .?;i^U*ft&&**#fc. #£ttfcm*£i^/-;!/ (5mL) 

T 1 BSNffl«#L&8U X* > -;Mfei£Lfcfi»5fc£ bT«H^« (0. 21 

g) ftftfc. 

MS (ESI pos. )m/z:347(CM+H3 + ). 369 ([M+Na] + ), (ESI neg )m/z:345([M-E]-), 381 ( 
0I+CL]-). 
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WJ4 9 

(2S, 4S) -2-50V-l-[ (3S) -6, 7-S?*h*S'-l, 2, 3 

. 4 -T- b ^ t Ha>r u y- 3 — r;w*;ufc^- 4 -y)V*u k d »j 5? 

5 (1) (3S) -2- (tert-^^v^fc^) -6, 7 -S>* 1 , 

2, 3, 4-xh7kh*P-rV^y U >- 3 -#Jl/#>m©£j3c 

(3S) -6, 2, 3, 4-5 L h5kKP'f V3VU> 

-3-*;P#>»P-h^X>^*>IKft (0. 50g) £xh5kFP!77> (6 

(0. 31mL) «>o < t) Ml/MT 1 1 Mflfflfcjcm (5 

15 M*tlTSift^ (0.38g) 

MSCESI pos.)m/z:360(CM+Na3 + ), (ESI neg. )i/z:336([M-H]-) . 

(2) (2S, 4S) -l-[ (3S) -2- (tert-7b*->#;^-;W -6 
, 7-S?*Mr->-l, 2, 3, 4-xb7kFD-<V^/U>-3— f/WfcJP- 

2-*>7y-4-7;^akPU> 5 >©^ 

20 SfeltMl (3) tHfllO^rfST, (2S, 4S) - 2 ->OV - 4 -7)V*U k 
'□U^>ttlK([ (0.15g) £ (3S) -2- (tert-yh^r'>*;^-;W -6, 
7-5>*h*->-l. 2, 3, 4-xh^kHP-rV^/U>-3-^;^>m 
(0.34g) «fcD, *fe»5tcil/T«aft^ft (0.34g) £#fco 
MSCESI pos.)m/z:456([M+Na] + )o 
25 (3) (2S, 4S) -2-v'7/-l-[ (3S) -6, 7-P*h* s S-l, 
2, 3, 4— rh7kFP1*V*/U>-3— f^]*j^^-4-7Mot: 
PU 

»0!l4 5 (2) tra«0*ftT, (2S, 4S) -1-t (3S) -2- (te 
rt-7*h^^*;^x;W -6, 7->^h*~>-l, 2, 3, 4-fh7tH 
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n-T y */ U y- 3 — r;v]^;i/^-;i,- 2 - ->jy - 4 -7)V*n tf p u s?> 

(0.30g) #&8K*fi»*fcbTJMflS'&« (0.20g) fcftfc. 
MSCESI pos.)m/z:334([M+H] + ), 356([M+Na] + ), (ESI neg. )m/z:368([M+CL]-) e 
USt^ 5 0 

5 (2S, 4S)-1-[[(2S, 3R) - 2 -7$ S - 3 -OVA***/)?? 
J <i M ~ 2 - 5/7 / - 4 - 7;i^D tf P U v 5 >*B&tt©fcfifc 
(1) (2S, 4S)-1-[[(2S, 3R) -2- (tert-yh^->^;Vfc;V 
75/) - 3 - « >i?)Vtt s s]?& S ^ )V\ - 2 S - 4-7 )V*U\ZUV 

io mmmi (3) tpwuo^ttT, (2s, 4s> -2-^77 -4-7)vtu^ 
nv*?>mm& (o.30g) ti (2s, 3R) -2- (tert-7h^e/*;^-;w 

75/) -3-^>^;W^^]^>K (0.62g) «fi7^;V77Xt 
LTSSfc'&ft (0. 81g) £#fc 0 

MSCESI pos. )m/z:406([M+H] + ), 428([M+Na] + ), (ESI neg. )m/z:404([M-H]-). 
15 (2) (2S, 4S)-1-[[(2S, 3R) - 2 -7 5. 7 - 3 -^>i?)ltt*/ 

] 7* / -i )V\ - 2 - ->7 / - 4 - 7)V*U tf P U 5? 
^JS#I4 8(2) t|?|fi|©^ST, (2S, 4S) <2S, 3 R) - 2 

- (tert-7h^->*;Vfc;i/75/) - 3 -1>i?)V***/]*7? 74 M ~ 2 

-->7/-4-7;V*PfcfPUi?> (0.49g) *i6»fi»*i:UT«j8fl3-&« (0 
20 .34g) 

MSCESI pos.)m/z:306([M+H3 + ), 328(CM+Na] + ) ) (ESI neg. )m/z:340([M+CL]-) o 
*1M5 1 

(2S, 4S) -2->/7y-4-7Mn-l-[[ (2S) -KDU5»-2 

25 (1) (2S, 4S) -2- (75/Jb;^n;W -l-[ (2S) -1- (te 
r t - 7 h * */% ;UsJ?-; W tf P U 5? > - 2 - -f ; W * - )V •- 4 - 7 )V* P fcf P 

ftttfll (3) ^W»O^SsT» (2S, 4S) -2-75/^^-^-4- 
7;^DfcTDUS?>m* (0.50g) £ (2S) -1- (tert-7h^>^;^- 
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)V> -2-\ZUVP>%)lstf>n (0. 64g) iD.-ifiT^j^tlTaBft 
&m (0.88g) £#fc. 

MS(ESI pos.)m/z:352([M+Na] + ), (ESI neg )m/z:328([M-H]-). 

(2) (2S, 4S) -l-[ (2S) -1- (tert-^h^^;i/fc;W tf 
5 D U i?y— 2 — *f )V\ 2 - : s7J-4- 7)1>*U M D U 

«#|11 (3) tH^O^Tf, (2S, 4S) -2- (75y*;UfcJI/) 
-l-[ (2S) -1- (tert-^h^^*;W?=JW VW)i»-2-' f;W* 
;i,tf-;i,-4-7;M-Dtfnu^> (o.80g) «k0, *HiB#fcbT«Mb*« ( 

0. 65g) 

10 MS (ESI pos.)m/z:334([M+Na] + ). 

(3) (2S, 4S) -2-^7y-4-7MD-l-[[(2S) -t!nijy 

y- 2 — r jv] *;vfe;w trp u >?>siio^ 

(2S, 4S) -1-[(2S) -1- (tert-^h*2/*;^=i;W tin US? 

>-2— r;W^;^-;v-2-'>Ty-4-7;i/^-nt!DU> ? > (o.66g) £^ 

15 X9=-;WX— 5=-;V (10mL) HiiL, 4M 15nL) £Hn*.T, 

^ 3. 5 i$wjii#ufc. *gj££©3<Lfcm* sseksm yyotf;wx-T-;w (i 

(0. 53g) 

MS(ESI pos. )m/z:212([M+H] + )> 234(QI+Na] + ), (ESI neg )m/z:246([M+CL3-). 

20 mmw 5 2 

(2S, 4S) -l-[ (c i s-2-7S;-^n^>-l-' 
#x;W - 2 - 5/7 / - 4 - 7 U \L D U >&®*£©£J& 
(1) (2S, 4S) -1-C (cis-2- (tert-7h^->*;V^x;V7^y) - 
~>^D^>*>- 1 ->f;W#;P#=;W- 2 -*/7J- 4 -7MDt!DiJ^> 
25 ®-&$ 

HJfiWl (3) iHttO^aT, (2S, 4S) -2-^>7y-4-7;i/^Dt:D 
U5?>4iaWt (0.30g) t cis-2 - (tert-7h^^;^x;P75y) 

d^>*>- i (o. sog) & hmd®&$M & u # yjvft 5 a * o 

7h^57^f (SiW; / \^>:llix5 : JV=4 : 1-3 : 2) 

65 



WO 02/38541 



PCT/JP01/09818 



fi«tJfc£*fcfi»* (0.25s), mttJftft«9t&tt* (0.27g) fcUT*JIfc£- 
-ft ^ 2 SO 5?7 X x %mzo 

; ^JA^ TLC, Rf=0. 17 (J5H&ft ; ^*V> : »»x^;W= 1 
: 1), MSOESI pos. )m/z:348([M+Na] + ), (ESI neg. )m/z:324([M-H3~). 
5 ; i/V*?* TLC, Ri=0. 10 ORHttttE ; : MXW" 1 

• : 1), MSCESI pos.)m/z:348([M+Na] + ), (ESI neg. )m/z:324([M-H]-). 

(2) (2S, 4S) - l-[ (c i s —2—757 —1/9 U^y$y— 1 — 
) - 2- -> 77-4-7 /wa-ptfo U 

(2) tra«©^t*T?, $Jfftl5 1 (1) T?»&nfc4£ffitt0 ( 
10 2S, 4S) -l-[ (cis-2- (tert-7*h^->^;^-;W75/) — 

i>*>-i— f/W ^;^-;i/]-2-->7y-4-7;v^-ntfau> 5 > (o.i 

0g) Sfc bTMflJfr*! (0.060g) 

MSCESI pos. )m/z:226([M+H] + ), 248([M+Na] + ), (ESI ne&)i/z:260(ttI+CL] _ ). 
*J&fll5 3 

15 (2S, 4S) -1-C (c i 8-2-75;-^nW>-l-' tJV) *^ 
- 2 - *>7 7 - 4 - 7;kfr n k! n U -7 

*»14 8 (2) twwio*»Tr, mia si (i) -e#e»nfciti«© < 

2S, 4S) - 1 -[ (cis-2 - (tert-7h^r^*;i/#-;l/7^y) - s s9U 
lyfy-l-'Ofi *^#xJW-2-^7/-4-7;W*Pb!DU3?> (0.1 
20 Og) #&fcfi^fcLT*»fcfc* (0.067g) 

MS (ESI pos. )m/z:226([M+H] + )» 248([M+Na] + ), (ESI neg )m/z:260([M+CL]-). 

(2S, 4S) -2- (7S/*^#x;W -1- (tert-7*H*^*^fc^ 

25 ###!3T?#$>nfc (2 S, 4R) -2- (7S;*M-;V) -1- (tert 
-^h*'>***^) - 4 -kF US?> (2.0g) .*i?9tiu*9> 

(20mL) fcBMU H9-f 7«<^-7-fcb>»T!»»T (-78 < C), i?X^V7S 
/5tthU7WJ , l« (2.3mL) *iKTL&. < DM**C»U 6l*Nft 
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;i/=4 : 1-1 : 5) Tf**U IHiH#ibTaMHt£tt (300mg) 
5 MS(ESI pos.)m/z:255(Dl+Na] + ), (ESI neg. )n/s : 231 ( W-H3 ~) . 











tf-JHI 


SMS® 


1 


ESI 


[M+H] + 


C„ H 19 FN 8 0 

II lit o 


228.1512 


228.1508 


3 


ESI 


[M+H] + 


C u H 19 FNjO 

li lu a 


228.1512 


228.1518 


4 


ESI 


[M+H] + 


C 14 H 18 F N 6 0 8 


337.1424 


337.1440 


5 


ESI 


[M+H] + 


C 18 H 18 F N 6 0 


317.1526 


317.1536 


6 


ESI 


[M+H] + 


Cio Hoo No Oo 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


C 12 N s 0 2 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


Cu H 20 N 8 0 2 


226.1556 


226.1570 


9 


ESI 


[M+H] + 


Cu H 20 N 8 0 2 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


C u H 19 CI N 8 0 


244.1217 


244.1231 


11 


ESI 


[M+H] + 


C u H 18 N 3 0 2 


224.1399 


224.1381 


12 


ESI 


[M+H] + 


C u H 20 N s 0 2 


226.1556 


226.1545 


13 


ESI 


[M+H] + 


C u H 19 FN,0 


228.1512 


228.1525 


14 


El 


[M] + 


C u H„ F 2 N s 0 


245.1340 


245.1353 


15 


El 


[M] + 


C 10 H 16 FN 5 0 


213.1277 


213.1284 


16 


El 


[M3 + 


C M H M F N 3 0 2 


229.1227 


229.1232 


17 


El 


[M] + 


C n H 18 FN, 0 


227.1434 


227.1455 


19 


El 


[M] + 


C u H 18 FN, 0 


227.1434 


227.1438 


21 


ESI 


[M+H] + 


C„ H M FNjO 


228.1512 


2281521 


22 


El 


[M] + 1 


C 10 H 16 F N 8 0 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


C 10 H 1S F N 8 0 


2121199 


212.1208 


24 


ESI 


[M+H] + 


C„ H 17 FNjO 


226.1356 


226.1352 


25 


ESI 


[M+H] + 


C 12 H M F N 8 0 


240.1512 


240.1499 


26 


ESI 


[M+H] + 


C 1S Hai F N s 0 2 


270.1618 


270.1621 


27 


ESI 


[M+H] + 


C 18 Has F N 8 0 2 


272.1774 


272.1785 


28 


El 


[M] + 


C„ H M F N 8 0 


281.1903 


281.1911 


29 


El 


[M] + 


C„ H,, F N 8 0 3 


335.1645 


335.1670 


30 


ESI 


[M+H] + 


C 12 F N 8 0 2 


258.1618 


258.1603 


31 


ESI 


[M+H] + 


C„ H M F N 8 0 2 


244.1461 


244.1449 
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32 


El 


CM] + 


C„ H24 F Ng 0 


305.1903 


305.1913 


33 


ESI 


[M+H] + 


C,, L F N. 0 2 


322,1931 


322.1913 


34 


ESI 


[M+H] + 


^17 25 **" 3 Z 


322.1931 


322.1949 


35 


ESI 


[M+H] + 


Co H«, F No 0 9 

18 27 3 2 


336.2087 


336.2101 


36 
ou 


ESI 


TM+HT + 

L 1*1 * 1 IJ 




3061982 

WWW* 1 


306.1973 


^7 


El 


Li vi j 


n tJ CI F N c 0 


325 1106 


325.1112 


oo 


PI 


Li vi j 


C H FN, O' 

u h "is r ^5 ^ 


291 1495 


291 1503 

£. w 1.1 WWW 


OS? 


CO I 


L ivi • n j 


p tt F N. O. 

^15 ""^O r AN 6 ^2 


335 1632 

www. 1 UwC 


335 1638 

www» 1 www 


4U 


PI 




H TT F N O 

^lS r iN 8 u 


953 1590 


253 1 605 

£-\J\J . I WWW 


A 1 

41 


CI 


LMJ 


^23 n 31 17 i>J 4 U 4 


446 939Q 

H*rw.£w^w 


446 9328 


4Z 


CI 
CI 


LMJ 


P "R TT XT O 


376 1Q1 1 


376 1930 

O / U. 1 WWW 


4o 


Col 


r M+i-ii + 
lIVptij 


P TT T? M O 

^12 "21 * ANs-^ 


949 166Q 


949 1686 


44 


CGI 

col 


Lm+nj 


^13 -"^S r w 8 ^2 


979 1774 


979 1793 

CI U» \ 1 ww 


45 


ESI 


[M+H] + 


C« H« F No 0 

v 15 xx 17 


274.1356 


274.1339 


46 


ESI 


[M+H] + 


C„ H„ F N 3 0 2 


290.1305 


290.1304 


47 


ESI 


[M+H] + 


0 M H u F N 8 0 2 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


C w H M F N 4 0 8 


347.1519 


347.1527 


49 


ESI 


[M+H] + 


C w H 21 F N 8 0 3 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


C„ H 21 F N 3 0 2 


306.1618 


306.1615 


51 


El 


[M] + 


C M H M F N 8 0 


211.1121 


211.1129 


52 


ESI 


[M+H] + 


C„ H„ F N a 0 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C„ H„ FN5O 


226.1356 


226.1359 



5 9 JU5-&W75'9~*ai (D P P I V) mffl&mmmtD iabetes 
, 47, 764-769, l 9 9 8\Z.nm%tl1t%mfc&?n?'oft. 

»»K:J:DiHIUfc.WISE«tt9 6AW^V-hftffiVV, 2 5mM HEPE 
S, 1 4 0 mM N a C 1 , 1%BSA> pH7. 8*>&Jfc*JMWfc+T!ff-3fc. 
10 IOOmM Gly-Pro-4-^W7'J^-7-7SH(^TO 
Wf«) m 2 5 ji 1 , 1 3 3mM »b^*^2A»tt7 . 5/iK 

5 «t 1 Sifr&U ^H?ifWrc 1/10 0 flffc#R w&Jh* 12. 5 0 
1 fciJDAfc. ffllT2l*'BR***fc^ 2 5XMfcM«ft5 0 A* 1 fctRJnUJR 
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- (1 4 2 0 ARVOTM Mul t i label Counter; Wa 11a 
ctS) &ffiV>T3 9 0 nmrmmtttct%<D4 6 0 nm<Z>gft5£g£$!£U 

fee 4fettft'6tttti o o 0flHKM©^^^;p^;i/7**->l«JS9**»l«b, ± 

(IC 50 ffi) &3¥ffiL&. 
10 (%) =A-^BX10 0 

( B =»8Sara \z&\j-Z>Mffi$im 

nmmtvx. tm (wo 9 5/1 5309) (2s, 3 s) - 

15 2-T^y-3-^^;u^>^y-r;i/]-2 - (s) -?/7J\zuvp>hV7)V 

-tUfmM. Wfr&^A), RWWF (WO 9 8/1 9 9 9 8XteUS 6 01115 

5) fBtfc<Di-[2-[ (5—>ry kus?>-2— f;w 75;]i?;i/7s;] 
20 z. tT-m&vm&ajm® & tu &ntcD p p nigtt^tts z £j&siwbs*i 

fro 



DPPlVI&Sffitt (IC, 0 I, nM) 





1. 5 


£%0!l 1 Oft^fft 


0. 6 


^Jtfll 1 5 <Dft&® 


0. 7 


nmm 1 1 vit^m 


0. 6 




5. 5 


mmm 5 <o^m 


1. 1 


mfam2 1 


2. 9 


m%m2 6®^® 


3. 3 



69 



WO 02/38541 



PCT/JP01/09818 



IOte«lfii(rH«kDII**"&fcwistar9R9yh 0& 8iift) fcJBK 1 
©ft^«*J:tWl:'&«A©*»» (^-n^tUilfcK^fflViT^L, lmg/m 
£lmg/kg (lil/kg) TUP&^bfc. : 
5 fcfl&^Sk 5#, I0$h 15#, 3 0#, 1P#H> 2(*H«lcWIWU:0 
0. 2ml eSBKU ^#&&©«£i^£Ufc. 

» 1 ©fc-&4M3«fclW&&<» A ©&jfiJt4»iSg»i£## D7b^77^-^ 
>xA»S##T& (LC/MS/MS) IC«kDW?feUfc. °ttSt>%* «50tf 
1 fcTir h~h 200M *tt*.Tit#U Mlf©±tlS^^n7 h 
10 ?7 7\Z&.Als1t. A 5 Ate CAPCEL PAK C18 UG120 5jtn (AS 1 5 Om 
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10 K«f», R^ND^^fflC^, TfcMS, «*»l-5©7^a*^aSXMJt*fcl 

5 ©7JP3*5'iiX«ifc*R 1 ~ 5 ©7MM^it*\ X«R l 3fctfR a #— 

ttjftgft 1-5 07^Uf>$SW^ 
15 R 3 WR 4 tt-ttt**!**!!^ Any 1 ~ 5 ©7JV- 
3^r$/*XttK*» 1-5 ©7;i^r^»ftwT«», XJiR 3 E.tf R 4 #H£tK:fto 
T#*7, kFD^WS/S, JR**1^5©7;W3*W5>'*XttlK*«t 

I ~ 5 <D7)V* U 5 s >»ft»*L, 

20 Y«^;-CR S R 6 -K*> R s R^R 6 ttW-XttJI»:oT**«^ ;'Any 
. >M^;Aoy>M^ K*jRl'-5©tb , D^7;W*;vat, #;m* 

II mm$tiTt>«fcVi7xii;^ wasttTfeiv* trusts, te 

NHR 12 {5£+R 12 te*ilM^Xte- (CH,) ra -R 13 (j^mteglfc 1 ~ 5 
Utile 1 ~ 5 Ci«7J14^t < \t^>P)VM^T) frZfcZWk 



WO 02/38541 PCT/JPOl/09818 



5 Xte5£-CR 7 R 8 -CR 9 R 10 - (5£4>> R\ R 8 , R 9 &tfR 1 

^oTTK^Mi 1 ; AO^r>JI^; Aoy>If, zKHS, i&*Rl~5©fcFn 

+^7";Wr;M6, *;v#^r->;p«» ^;^^h*> k*ir i ~ 5 ©7; wi^t 
— nhr 11 (sc*R ll tt**jit^ «»*nT*>j;iri7x-;i^ tt^n 

fc^S^-T), — CONHR 12 {^R^ttTKaiK^Xtt- (CH a ) m -R 

- O R 1 4 (3fc* R 1 4 (ij^tlft 1 - 5 ©«W*7; WV2£g b < J** >3W** jRT 
15 ) *6fc*IM:D»*h*— 3^±©itli$nt ! b<t«i 1~ 1 o©7 

Olt7M»Mll 1-5 ©iI^7;U3^->^ d s«n* 

— 3£Lh©ST?«SI$nTt>«J;v^*ft 3 - 8 0->^D7WS ; ao^>JR 
20 ^ Ticms, *;^^r">;p», 75 /s, 7$y#;vfc;i/»> Rjtafci-s© 
««7;wi«R^«*» 1 - 5 omtt7)vn**smfr 
o£ut©an?wsnTt>a:v^**4'-8 o^dt^jvs ; ad^>i 
TfcttS, *;w?*5^ak 75/*, 7sy*;^=;Hfc js*iSci-5© 

*«7;W 1 A«R^««R 1 - 5 ©*«7;i/3^^«^ J: t>«*n*- 

25 O^J:©gT'tt&£ftT%<k^£^t§fc5~l 0®\£*s9U7)\,W£ ; X«AP 

y>ifip, 7a yg, 75 y*;^^*, 
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3. 5£ (1) (C^ViTR^^^mHTX^tl^Ii^T^^ft^OfgH^lX 
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$nTfei^7x-;n, ^$*vu;vs, <>fu;vs, -nhr 11 (ss^r 
mm^nxh^y^jvm, m&znxh&^wsjvm, te 

rt - f h*is*)Vtf=.)im%V < \%<y?)Vtti'*)\'-$-)\,m*7F;-t) .-co 
15 NHR 12 {j£*R 12 «7KmiC?Xte- (CH 2 ). m -R 13 (iWmteSiSt: 1 ~ 5 

m-CR 7 R s -CR 8 R H - (5£^ R\ R 8 > R 9 &.tf R 1 n»-X&m 
fco X?m^ ; Autfym? ; /\D$*>nm zK^*> K** l - 5 <D t K d 
25 *isT)V*r)\<m, %)V#*z/)V^ Ml^SOT^ft 

—nhr 11 (a^R 11 ***^^ mm^nxh^y ^=-jvm, wmzn 
xh&^vv swat tert-^h^>'^;i/fc;i'*^u<«^>^;i/jr^>'^;i' 

fc^^f), -CONHR 12 {^+R 12 «tK^1E^X»- (CH 2 ) m -R 
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13 ca4»mtt«*l~5fcjRU R 13 ^tK^M^ *h* s sl3)\>'#~)Vm* Xh 
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9 . 5$ ( 1 ) xwsfc ( 2 ) fcfev^T z j&t7kK2&RtflK*» 1 ~ 5 © t H n^-> 

7^;w6^6fe**j:oa«n*-^a±Tf«ftsnT«kv^ ^^4-1 0 

0^8^jRX^«7;^;WI*C»S»*©ttiBIS8«fcffi*©^7y KD U v 
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